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Foreword 


This issue marks the 100th year since the first Publication by the Federal 
Gover ent of a report on the U.S. mineral industries and the 84th year in 


Volume I, Metals and Minerals (Except Fuels), contains chapters on metal and 
nonmetal mineral commodities except mineral fuels. In addition, it includes a 
chapter reviewing these mineral industries, a statistical summary, and chapters 
on mining and metallurgical technology, employment and injuries, and techno- 


Volume II, Mineral Fuels, contains a chapter on each mineral fuel and on such 
related products as helium, carbon black, peat, coke and coal chemicals, and 
natural gas liquids. Also included are data on employment and injuries in 
the fuel industries and a mineral-fuels review summarizing recent economic 
and technologic developments. 

Volume III, Area Reports: Domestic, contains chapters covering each of the 50 
States, the USS. island Possessions in the Pacific Ocean, the Commonwealth 
of Puerto Rico, the U.S. island Possessions in the Caribbean Sea, and the Canal 
Zone. Volume III also has a statistical summary chapter, identical with that 


Pact volume and to maximize economy and efficiency in its publication. We 
lieve that the short lines of the text improve readability despite use of the 
type. 


WALTER R. HIBBARD, JR., Director 
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By Warren E. Morrison ' and Charles L. Readling ? 
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Demand for energy in the United States 
in 1965 Was stimulated by the continuing 
expansion of the economy. A gain of 5.9 


resources met about 93 percent of the na- 
tion requirements. Th 


cent consisted of imported fuels, mainly of 


major fossil fuels—natural gas. crude pe- 
that order —contrib- 


! Beo 
1 Bet, Division 9f Economi Analysi 
Analysis el assistant, Division of Economie 


Energy use within all four major energy 
sectors or markets increased significantly 
during 1965. In the household and com- 
mercial sector, use of utility electricity con- 
tinued to encroach on direct consumption 
of fossil fuels, with increasing competition 
among these sources in the areas of space 
heating and air-conditioning. Among the 
fossil fuels, consumption of both oil and 
gas in the household and commercial mar- 
kets increased during the year while coal 
decreased. In the industrial sector, con- 
sumption of both utility electricity and fos- 
sil fuels increased. Here, also, utility power 
is growing faster than direct fuels, al- 
though the latter is by far the greater part 
of the total in this sector. Contributing to 
growth in the industrial market is the in- 
creasing raw material use of energy re- 
sources, particularly natural gas liquids for 
petrochemical feedstocks. The transpor- 
tation sector remained largely the province 
of direct fuels during 1965—principally pe- 
troleum products with relatively little utili- 
ty electricity distributed to this sector. The 
principal source of energy growth in this 
market was the rapidly expanding use of 
gasoline in automotive transportation. 

The fastest growing encrgy market in 
1965 was the electric utility sector where 
total generation was up 7 percent from the 
previous year. Coal accounted for 52 per- 
cent of energy resource inputs here. For 
the first time, however, the annual con- 
sumption of natural gas at electric utilities 
declined. The curtailment of gas use al po- 
werplants is due to increased storage facili- 
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ties for gas near urban centers and the 
growing tendency to use higher value natu- 
ral gas for other purposes during the off- 
season summer months. Conventional utili- 
ty plants using fossil fuels accounted for 81 
percent of 1,055 billion kilowatt-hours of 
utility power generated in 1965. The other 
19 percent came from primary generation 
of hydropower plants, while less than 1 
percent of the total was contributed by nu- 
clear powerplants. Generation at nonutility 
plants during the year totaled 102 billion 
kilowatt-hours. About 58 percent of all 
utility power generated was distributed to 
the household and commercial sector. Most 
of the remainder, about 46 percent, went 
to the industrial sector. Less than 1 per- 
cent of utility electricity goes to the trans- 
portation sector. 

Accompanying the expanding output 
and consumption of energy in 1965 were 
significant gains in the dollar value of pri- 
mary and secondary energy resources. De- 
spite inflationary tendencies in some parts 
of the economy, the prices and costs of the 
energy resources industries remained rela- 
tively stable during the year, although na- 
tional income generated by these industries 


increased sharply. There were no significant 
shifts in employment and wages in the 
major energy industries during the year. 
However, many of these industries con- 
tinued to produce at near capacity levels to 
meet the expanding energy requirements of 
the economy. This has stimulated expendi- 
tures for new plants and equipment by 
some industries. There were no significant 
shifts in the United States foreign trade in 
energy resources during the year, either in 
exports or imports. 

Several additions have been made to the 
statistical series in this chapter. In table 13, 
utility electricity generated is now distrib- 
uted as electricity purchased to the house- 
hold and commercial, industrial, and trans- 
portation sectors. This distribution is 
estimated from the energy sales by classes 
of service shown in the Edison Electric In- 
stitute Statistical Yearbook of the Electric 
Utility Industry. In table 7 generation of 
utility electricity is now broken down into 
conventional generation, and nuclear and 
hydropower generation. Generation of elec- 
tricity by industrial plants other than 
utility plants is also shown. 


PRODUCTION 


Production by Source.—Output of pri- 
mary mineral energy resources and primary 
electricity from hydropower and nuclear 
power sources in 1965, shown in table 1, 
was equivalent to 49,460 trillion British 
thermal] units (Btu). This was 3.4 percent 
above the level in 1964. Figures 1 and 2 
show trends of production of energy re- 
sources from 1900 to 1965. Most of the na- 
tion’s energy in 1965, about 96 percent, 
came from fossil fuels. Natural gas ranked 
first as an energy source accounting for 
over one-third of total energy. Crude pe- 
troleum followed closely with slightly less 
than one-third, and coal was next with 
about one-quarter of the total. Hydro- 
power and nuclear power registered appre- 
ciable increases during the year, although 
the combined contribution of these to total 
energy remained at about 4 percent. 

Production of mineral energy resources 
in conventional] units is shown in table 2. 
Continuing in its rising trend, bituminous 
coal production rose 52 percent during the 
year. Marketed production of natural gas 


was up $.7 percent, and production of 
crude petroleum increased 22 percent. It is 
interesting to note that while physical pro- 
duction of crude petroleum increased 22 
percent in 1965 (table 2), the energy equiv- 
alent of this output rose only 1.3 percent 
(table 1). This apparent inconsistency is 
due to the declining average Btu content 
of crude petroleum caused by the higher 
proportion of lighter (higher API gravity) 
crude oils in domestic production. For 
1964, the average Btu value per barrel of 
crude oil produced is calculated at 
5,630,000 Btu and for 1965, 5,580,000 Btu. 
The expansion of 1965 output of natural 
gas liquids was somewhat below the in- 
crease for 1963-64, owing to the somewhat 
slower growth of the natural gasoline and 
cycle products components. This, however, 
was partially offset by the continuing rapid 
expansion of the liquefied petroleum gas 
component, a growing portion of which is 
used for petrochemical feedstocks. 
Production trends for total minerals. 
mineral energy resources, and metals and 
nonmetals are compared in table 3. Trends 
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Table 1— Production of mineral energy resources and electricity from hydropower and nuclear 
power, in British thermal units (Btu), amd percentage contributed by each in the United States 


Trillion Btu! 
Electricity 
Bitumi- Natural 
Year Anthra- nous gas, wet Crude Total 
cite coal and (unproc- petroleum Nuclear 
lignite essed ) Hydropower power 
i 443 10,558 14.691 15.185 1,605 17 42,499 
E LEE 429 11,060 15,365 15,495 1,774 28 44,146 
I 464 12.024 16.271 15.741 1.741 33 46.274 
1964 اا‎ 436 12,759 17,056 15,690 1,861 34 47,836 
1965P laana 378 18,417 17,698 15,900 2,029 38 49,460 
Percentage 
S coo ure 1.0 24.8 $4.7 $5.8 3.7 ee 100.0 
1962 سج سیت کت ا کی ےس پت‎ 1.0 25.0 34.8 36.1 4.0 1 100.0 
1963 o 1.0 26.0 35.1 34.0 3.8 .1 100.0 
1964 ہے‎ . ad 9 26.7 $5.6 $2.8 8.9 .1 100.0 
196598 _... reeeE .8 27.1 85.8 82.1 4.1 .1 100.0 


P Preliminary. 

Hydropower and nuclear power include installations owned by manufacturing plants and mines. 
as well as Government and privately owned public utilities. The fuel equivalent of hydropower and 
nuclear power is calculated from the kilowatt-hours of power produced, converted to coal input 
equivalent at the prevailing average pounds of coal per kilowatt-hour each year at central electric 


plants, using 12,000 Btu per pound. 


of total industrial production and mining 
are also shown in table 4. Among the in- 
dexes of physical production (table 3) , the 
highest gains during the year were in 
nonmetals and metals, while energy re- 
sources grew at a lesser rate. Compared to 
the change in the index of total industrial 
productions (table 4), gains in total min- 
ing and production of mineral energy re- 
sources were of lesser magnitude in 1965. 
This shows the tendency of mining to grow 
at a slower rate than total industrial pro- 
duction during periods of economic expan- 
sion. The continuing high level of growth 
in the index for gas and gas liquids reflects 
the current rapid expansion of liquefied 
gases, which are the major inputs for pe- 
trochemicals. 


Value of Production.—The total value of 
mineral energy resources in 1965, shown in 


table 5, was almost double the combined 
value of metals and nonmetals. The dollar 
value of natural gas output during the 
year (table 2) remained less than one- 
third of the value of the crude petroleum 
produced, although the energy equivalent 
of the natural gas continued to exceed that 
of petroleum (table 1). Crude petroleum 
represented 58 percent of the total value of 
the mineral energy resources produced dur- 
ing the year, while natural gas value was 
18 percent and coal value 17 percent of the 
total. Natural gas liquids and helium. 
shown in table 2, are byproducts of the 
primary production of natural gas. To de- 
termine the value of primary mineral en- 
ergy resources produced, the values of 
these byproducts should be excluded from 


the total. 


CONSUMPTION 


Consumption by Source.—The heat value 


of energy resources consumed either as fuel 
and power or as raw materials during 1965 
was equivalent to 53,791 trillion Btu. This 
was 4.4 percent greater than that of 1964. 
Demand for fossil fuel and primary elec- 


tricity by source is shown in Btu equiva- 
lent in table 6 and in conventional units 
in table 7. Among the fossil fuels the prin- 
cipal increase was in bituminous coal uses, 
wherein the annual gain was 6.5 percent. 
Compared to the surge of 14 percent in 


TRILLION Btu 
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Figure !.—Production of mineral energy resources and energy from hydropower in 
Continental United States 1900-1965. 
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Table 2.—Mineral energy resources production in the United States 


EENEG 


1962 1968 
Mineral 


Value Value 
Quantity (thousands) Quantity (thousands) 


eege 


Asphalt and related bitumens, native: 
Bituminous limestone and sandstone 


short tons. 1,647,063 $14,601 1,632,645 $8,383 
Gilsonite سد سا ہے ساس ہے ہہ‎ oe gees SS =s Z z S> 
Carbon dioxide, natural, estimated 
thousand cubic feet 1,144,107 146 1,295,545 178 
Bituminous and lignite 1. thousand short tons 422,149 1,891,558 458,928 2,018,809 
e oye anthracite سد سے سا ہے ہے‎ do- 16,894 184,094 18,267 158,508 
elium: 
ed. 27 ? thousand cubic feet.. 599,519 20,905 621,844 21,957 
Fille do- NA NA NA NA 
Natural gas, wet million cubic feet. 13.876.622 2,145,801 14,746,663 2,528,080 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons. . 6,244,522 444,817 6,534,967 489,178 
Liquefied petroleum (LP) gases do- 9,409,083 858,334 10,302,250 859,770 
Peat ...---.-.-.--2-22.-2-2-2--2-2-2-2------- short tons 666,441 5,186 546,621 5.423 
Petroleum, crude .... thousand 42-gallon barrels.. 2,616,189 7,114,051 2,152,128 1,965,748 


L———————————————————————77 


Total minera] energy resources 


33 جک‎ 12,784,000 m 18,295,000 
Total all other minerals === SS 6,054,000 SC 6,820,000 
EE 
Grand total, mineral production -.. 18,888,000 _.. 19,616,000 
EE 
1964 P 1965 
2 ³o¹0¹¹ A — S o —€ 
Asphalt and related bitumens, native: 
Bituminous limestone and sandstone 
short tons 1,985,844 10,038 1,911,664 9,461 
Eilson ite س.‎ 0 ant ae HM > 
Carbon dioxide, natural, estimated 
i thousand cubic feet.. 1,236,816 166 1,173,676 152 
al: 
Bituminous and lignite!. thousand short tons 486,998 2,165,582 512,088 2,276,022 
- 5 anthracite سس سد سے ال‎ do 17,184 148,648 14,866 122,021 
elium: 
héd ۶۶۶ thousand cubic feet 880,481 25,928 198,334 26,839 
Crude 2 do..-- 3. 6 35,322 3.566.734 89,848 
Natural gas, wet million cubic feet " 15,462,138 2,387,689 16,039,758 2,494,542 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons. . 7,000,181 463,600 7,288,070 494.854 
LP gases? __ 20ت ص7‎ do---- 10,743,591 362,792 11,257,267 417,249 
Peit 022 short tons r 639,690 r 6,198 603,746 6,080 
Petroleum, crude .... thousand 42-gallon barrels... 2,786,822 8,017,078 2,848,462 8,158,150 
Total mineral energy resources ------------- 13.628.000 11.045.000 
Total all other minerals ..--.--------------- EE 6,884,000 28 1,888,000 
EE 
Grand total, mineral production --. 20,507,000 ... 21,483,000 


Ge eee 
NA Not available. P Preliminary. * Revised. 


1 Includes small quantity of anthracite mined in States other than Pennsylvania. 
2 Excludes liquefied refinery gas (LRG). 


coke consumption during 1963-64, demand 
for coke expanded at a relatively slower 
rate, 4.5 percent in 1965. The 3.7-percent 
annual gain in consumption of natural gas 
was also below growth rates for recent 
vears. While crude petroleum runs to stills 

‘hited only a small increase over the 


previous years level, the demand for all 
oils including natural gas liquids was UP 
42 percent. The comparatively higher rate 
of expansion in processed oil products 
compared with crude petroleum reflects 
the exceptionally high growth rate for nat 
ural gas liquids in the recent period, par 
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Table 3.—Indexes of physical volume of mineral production in the United States, 
by group and subgroups ' 
1957—59--100 


Energy resources 


All Non- 
Year minerals Total Coal 906 oil Metals metals 
an 
natural gas ? 

1956 _...... 103.4 103.5 115.5 100.8 116.3 97.5 
LEE 108.8 108.5 112.5 101.6 120.0 95.4 
1958 EE 96.0 96.0 93.7 96.4 92.8 97.5 
1959720 ee es is 100.7 100.5 93.8 102.0 87.2 107.1 
TOGO پپ۹۷پ‎ 87 108.8 101.6 93.9 103.0 110.8 106.8 
19612 ses os ات‎ 104.5 108.1 90.8 105.2 106.4 108.3 
JJ 107.4 106.0 94.6 107.8 105.0 113.8 
r.. ³·¹A 110.8 102.8 111.6 105.7 119.4 
T ee 2 ss 116.7 114.0 108.2 113.8 113.9 126.9 
VVV 120.8 117.8 112.6 116.6 117.6 184.2 


! Reweighted using 1957-59 weights. For description of índex see Bureau of Mines Minerals Year- 


book, 1956, v. 1, pp. 2-6. 
! Does not cover isopentane, LP gases and other natural gas liquids. 


Table 4.—Indexes of industrial production, mineral energy resources, seasonally adjusted 


1957-59 100 
Crude oil and natural gas 
Total Total Coal, oil, 

Year industrial mining and gas Coal Gas and 

production Total ! Crude gas 
oil liquids 
CC 109.8 102.6 100.9 90.1 103.1 103.0 116.8 
VVT 118.3 105.0 103.8 95.3 105.5 105.1 120.4 
18968 مب ہے ہے‎ 124.8 107.9 107.0 102.5 107.9 108.1 128.7 
1964 oe 132.3 111.3 109.8 107.1 110.4 109.9 136.1 
1965 52 143.3 111.4 112.2 111.8 112.3 111.8 142.8 
January ........ 188.6 111.8 109.4 107.7 109.8 109.8 134.6 
February ....... 139.2 111.8 109.4 103.2 110.6 108.6 141.0 
Mareb 140.7 112.5 110.0 103.1 111.4 110.5 140.2 
April تئئ9“‪,‌‌‎ 7 ‪ 140.9 118.0 111.3 107.9 112.0 111.4 144.0 
۳.08 141.6 114.0 112.1 113.0 111.9 111.3 148.1 
June 142.7 115.3 118.8 117.1 112.5 112.2 146.5 
Jul 144.2 116.0 118.7 117.1 118.0 112.1 147.9 
August 144.5 117.0 114.4 115.2 114.2 113.4 144.6 
September ...... 148.5 112.6 109.9 106.7 110.6 108.5 144.8 
Oetober 8 145.1 115.8 114.5 116.8 114.0 114.0 144.5 
November 146.4 116.0 114.1 115.7 113.8 114.5 142.8 
December ....... 148.7 117.9 115.2 118.5 114.5 116.0 143.9 

P Preliminary, 


! Total includes oil and gas drilling. 
. Source: Board of Governors of the Federal Reserve System. Federal Reserve Bulletin, monthly 
issues February-June 1966. A description and historical data are available in Business Indexes, 
ndustrial Production, 1957-59 Base, published by Federal Reserve, monthly. 


the remainder. An additional 102 billion 
kilowatt-hours were self-generated at non- 
utility industrial plants. Electricity output 
at nuclear plants remained less than 1 per- 
cent of total generation. However, an in- 
creasc of 9 percent in gencration from this 
source for the year may be taken as an 


ucularly liquefied gases which are the ma- 
Jor source of petrochemical feedstocks. 

In 1965, 1,055 billion kilowatt-hours of 
electricity were generated at utility plants. 
About 81 percent of the total was generat- 
e at conventional fuel-burning plants 
while hydropower accounted for most of 
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Table 5.— Value of mineral production in the United States, by mineral group ' 
(Million dollars) 


Change 
in 1965 
Mineral group ? 1961 1962 1963 1964 * 1965 » from 1964 
(percent) 
Metals and nonmetals except fuels: 
Nonmetals 00777727392+ 0۳0 3.946 4.117 4,818 4,623 4,916 6.3 
Mei! eee eee cee 1,927 1.937 2.002 2.261 2.472 9.3 
2 ۰ْ 8 ͤͤ 0 0 صضص‎ 2 5,878 6,054 6,320 6,884 7,388 1.8 
Mineral energy resource 12,857 12,784 18,295 18,623 14,045 8.1 
Grand total 22 18.230 18,888 19,615 20,507 21,483 4.5 
* Revised. P Preliminary. 


! Includes Alaska and Hawaii.. 


2 For details, see table in the chapter “Statistical Summary," v. 1 of the 1965 Minerals Yearbook. 
Value of mineral production including mineral energy resources is shown in 1957-59 constant dollars 
in “Review of the Mineral Industries," table 2, v. 1, 1965 Minerals Yearbook. 


Table 6.—Calculated gross consumption of mineral energy resources, and electricity from 
hydropower and nuclear power in British thermal units (Btu), and percent contributed 
by each in the United States 


Trillion Btu 
Petro- 
Bitmui- leum Natural 
Year Anthra- nous Natural (excluding gas Electricity 
cite coal and gas, dry natural liquids _ —————— ————— Total 
lignite gas Hydro- Nuclear 
liquids) power power 
19111 404 9.809 13.228 18.989 1.498 1.628 17 45,578 
% ساد سد‎ 868 10,160 14,027 19,662 1,605 1,780 23 47,620 
1968 .......--.-. 861 10,722 14,848 20,282 1,668 1,740 $3 49,649 
1944222255 866 11,295 15,562 20,617 1,769 1,873 34 61,515 
1965P „a. 828 12,030 16,136 21,887 1,872 2,050 88 58.791 
1961 »س‎ A 21.5 29.0 41.6 8.8 8.6 1 100.0 
Kr (EE 8 21.3 29.4 41.8 8.4 3.7 1 100.0 
% .T 21.6 29.9 40.8 8.4 8.5 1 100.0 
1984- 70 T 21.9 30.2 40.0 8.5 3.6 1 100.0 
1965 P |... Lll. .6 22.4 $0.0 89.6 8.5 8.8 1 100.0 


p Preliminary. 


1 Heat values employed are anthracite, 12,700 Btu per pound; bituminous coal and lignite, 18,100 
Btu per pound; crude oil 1961: 5,791,880 Btu per barrel, 1962: 5,674,510 Btu, 1968: 5,718,300 Btu, 
1964: 5,630,254 Btu, and 1965: 5,582,026 Btu; weighted average British thermal units for petroleum 
products obtained by using 5,248,000 gasoline, 5,670,000 kerosine, 5,825,000 distillate, 6,287,000 
residual, 6,064,800 lubricants, 5,587,280 wax, 6,686,000 asphalt, and 5,796,000 miscellaneous; natural 
gas dry, 1,035 Btu per cubic foot; natural gas liquids weighted average British thermal units based 
on production of natural gasoline at 110,000 Btu per gallon, and LP gas at 95,500 Btu per gallon. 
Hydropower and nuclear power converted to coal equivalent at the prevailing rate of pounds of 


coal per kilowatt-hour each year at central electric stations, using 12,000 Btu per pound. 


indication of the future potential impor- 
tance of nuclear power in the utility sec- 
tor. 
Consumption by Consuming Sector.—Sup- 
ply and demand balances for the major 
fossil fuels by consuming sector are shown 
in conventional units and energy equiva- 
"ut in tables 8-13. Integrated energy bal- 
by source and end-use sector pre- 


pared from these tables are shown in table 
13. 

In the household and commercial sector, 
energy resources consumed increased 5.6 
percent during 1965. Inputs of utility elec- 
tricity continued to grow at a rapid rate, 8 
percent above that of 1964, and this sector 
absorbed 54 percent of the generation at 
electric utilities during the year (table 13). 
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Table 7—Apparent consumption of energy resources and selected related products 
Percent 


Commodity 1964 P 1966 change 
from 1964 
Primary energy resources: 
Bituminous oli. million net tons__ 481.1 459.2 6.5 
Crude Petroleum, runs to stills ____ million barrels... r 3,223.3 8,300.8 2.4 
Natural gas . million cubic feet. 16,086,120.0 15,590,452_0 8.7 
FCE million net tons 14.4 12.9 — 10.4 
Hydropower, utility ہے‎ million kilowatt-hours 179,027. 0 199.988. 0 8.3 
Nuelear power, Wo senos do 3,340.8 3,648.7 9.1 
Products: 
All oils, domestic product demand * million barrels__ 4,084.2 4,202.4 ات‎ 
** million net tons 62.6 65.4 4.5 
Electricity, conventional fuel-burning planta: 
90ث یم[‎ million kilowatt-hours 2__ 803,576.2 857,698.38 2E 
Har e o oo T do 99,751. 0 102, 139.0 2.4 


Table 5.—Supply and demand for anthracite, domestic 
1964 P 1965 


EC ,866. 71.6 

Import lll) (cA e a RD EE ee 17,184.3 436.5 14 meee 8 Ge 

7 8 1.575.  —40.0 —850.6 —21.6 

Leg e Md جک‎ c 

Losses, gains, and unaccounted for. ^ ^ —1.209.2 —30.7 —1,115.4 — 28.3‏ 
ہے سے ےت مس شب رش === 

enee -7 10 365.8 12,900.0 827.7 
Demand by N RE 

nsuming sectors: 2 

Household and commercial z — 3,334.0 84.7 3,126.0 1957 

* .5 " س س کے سک کے ہس 

x‏ 1,915.0 45.8 1,803.0 کے ا مس 

wc Ueltr generation, utilities 2.239. 0 56.9 2,158.0 54.8 

Miscellaneous and unaecounted 1 7,024.0 178.4 5,701.0 144.8 


— سے 


VV 12.900. 0 327.7 


Includes use 
"Ww; by producers for Dower and heat. j 
used 105 n ang btion of mall quantities used as raw material for coal chemicals, all anthracite is 
er 


commercial KA t “retail dealer deliveries to other consumers.” These are mainly household and 
Inelu d unknown portion of use by small industries. 
"Include buntem btion by coke plants, steel and rolling mills, and other industrial users. 


only 14 SE however, still represented heating, were both up (tables 10 and i 
ical ene 0٤ household and commer- while sector use of bituminous coal, lignite, 
Source Inputs, while fossil and anthracite continued to decline. The 
| „ „ Were 86 percent. declining trend of direct coal use is more 
the ais ad increase 5.2 percent than offset by the growth of ir SC 
than utili 5 Was at a slower rate tricity, for which coal is the principal fuc 
leum and Power. Direct Inputs of petro- source (tables 8 and 9). f 7 
natural gas, mainly for Space Although the industrial sector remains 
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Table 9.—Supply and demand fer bituminous conl and lignite, domestic 


1964 P 1963 
Thousand Trillion Thousand Trillion 
net tons Bru net tons Btu 
وس‎ chad M muc 436.398.9 13.739.3 n رت‎ 
r — — ere 293.1 bd 184. 
ES ) O ~1.236.3 —50.71.4 —13148 
Stock change *—4.31).J لت ےی‎ —1.300.0 E 
. gains, and unaccounted for r — 3,294.9 r —38.3 —1Li27.3 —29. 
Total 481.116.060 11-9 . 0 12,030.0 
2 
Demand by major consuming sectors: 

Fuel and wer: "m _ 
Househoid and commercial? ?! 19 515.0 360.0 19.043.0 Be 
Industmal 3 E WA 877.7 333 1310 241832 

(Coal carbonized for oke (33.737 8) 2 ia Er ( is 
Transportation * un SE TU. 29. , 553. 8. 
Electricity generation, utilities ۔۔۔‎ 223.)32.0 3.353.9 347.729.8 §,825.5 

Total fide ee ہے‎ ۰ 11.135.8 453.3720 11,8812 
n  — — —-—èũ —-„—⅞da' 

Raw material: 8 
Indust- al _ 

Crude light off J... J... Md 1.243.3 $5.5 1.303.5 Sé 

Crude coal taoeoe rr $.537.0 193.3 3.383.5 . 

ile ee u uz 7 4330.3 139.4 5,192.0 148.8 
Toal agaa ا‎ aS1.116.0 118.8 459. 154.0 12,030.0 


EE 


e Pelim naar r Revised. 
Ineiudes we by producers for power and heat. 


5 i i i household commer- 
* Date rent “retal deliveries to other consumers.” These are mainly and 
Cai Ters, eh some Unknown portion of use by small ےریہ‎ e. 


NDezudes consumption by coke plants steel and ruling miis and other industrial users. 


*iTeudes bus ser and MURTY transportation. 


3 Coal equivaent based on British thermal unit value of raw materials used for coal chemicals. 


the liest energy market, its growth. 3.3 
percent n I. is below that of the house. 
heat and commenial sector, Dict fuel 
coca pcr in the industrial tor ac 
wurt toc Ql penrut of resource inputs 
duc the wear, aud utility elevtricity for 
23 percent Here also clevencuy uw i$ Sen 
to be uwtcastu at a faster tate than direct 
Dis table ۱۹ . Satur consumption of 
Ch petroleum. and natural gas rea 
dure the wear. ln the case af gas growth 
wanna to de pruwpallv m process 
.ہا‎ wheat petwlcum gamt were 
جب‎ wm the Ruch gases and ad prot 
AS usd for Getnsbem Al iustis ta- 
dies ۱١ 11. amd LD. ن3ا مد‎ 3 milla bar. 
mos Of LP and ات‎ pralucts were میں‎ ہ٤‎ 
WW br Ce ve. representing’ An NAK of 
3.3 Senat over the evel reported Au ۷ 
"äs lU nuwal Na pH af oud 
"Te 4 Š جح‎ d WN ad the ev 
FERRE CERIO N دو‎ nul for the 
Sur "ex ٢٦ were ae dut ہج‎ 
TN gf ON ONT uuu use at oul 


including elf generation of electricity dur 
| the vear (tabie 9. . 

RA transpertuuava, sector de 8 
creased $5 percent in 1963: the bulk o 8 
demand was fer petroleum products. Rela 
tively little unuo power is e 
this tot (ta^ies 12 and 09. Over ات‎ 
the total comsumpoen of petroleum P 8 
ucts in all uws Ke 4202 million barre 

were cocsumed in the transportation sector. 
The liest sowie petroleum product Ke 
hee. demand fec which increased 3^ 
ہت‎ wih l. million barrels con 


pas m La ance reed 73 pan 
* that fux] nie d$. Fossil fo 
Westie? 5 لمت ونب‎ 5 
parta arouse l penent of the € 
lde reit 19 percent او‎ 
Wo میہف‎ piy Sard on coal pru 
Ava) Ae reer and 5 
pura Ue تح‎ of put is for 
FECT BOR AICI power contributing 


DECKEN 01 
Table N  Sappis and demam? far — gm, domestic 

yt 

X 

Ü i 

t Mi 

T 20. —S4.107.9 3.3 

e 3 804.0 —1333 —118.1 ne — 132.2 

d ern out, extraction logs 3 EE 718.640. —1 7969 —163473.0 وہر‎ 

" Losses, gains, and unaccounted for _ ae EN Ee 3 

= Total — بب‎ 00000 09 15,562.4 15,590,452.0 16. 186. 

à Demand by major consuming sectors: 

5,588.6 5,846,460.0 5,818.7 5,188,968.0 سے — 1 

; Industrial oo 6.860,880.0 7.1070 7.41929.0 7.91.5 

518.0 500,624.0 ; 438,204.0 وی ود ,سد . 

— Eketricity generation, uti] 2,821,889.9 2,408.1 2,818, 288.0 2,399.4 
Total iss یی‎ 


14,749,941.0 1 


a 5,266.2 15,807,156.0 15,842.9 
Raw Materia]. 3 N 
Industria): 
SS 


p Preliminary, 
ed Production incina.. 
produser. additi n Includes wet 


wet Storage, and iner 
» “Sted. British the 
iqu 


sumed ۰ in t 
eases in gas pipeline 4 Producers losses n 


1 Vm for es zh year. 
Sas for Datura] gas j, 
| ociated ar 1 valent , tu action loss is bess an 
leum pase at 95.505 = e products at 110,000 B 
"Includes a 8t 95,500 gallon, 
i, ` Some fue] and ae he ; 
qp, Power use } rials i 
Estimated rom partial data, 7 raw materials j 


AA Sa 227 
' : C.P rare, 4 rre, “A 
9 at utility Plants . 

Abou ۱ 
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Table 11.—Supply and demand for petroleum, domestic 


1964 P 1966 
Million Trillion Million Trillion 
bbl Btu bbl Btu 
Supply: 
Crude oil:? 
ٹ 0 ‪ ‪ 7 9 ص 9 1 سوھ‎ ‪0 2,186.8 15,690.5 2,848.5 15,900.4 
mports uaa 488.6 2,469.8 452.0 2,523.0 
Exports . —1.4 —7.9 —1.1 —6.1 
Stock change s 7.8 41.1 9.8 54.7 
Losses and transfers for use as crude. —8.0 -—45.0 —8.4 —46.9 
Total a د‎ 8,223.3 18,148.0 8,300.8 18,425.1 
=S ——.. ;;... 
Petroleum input runs to stills: 
Crüde ol T ین‎ u ³ð—Aĩ 8,228.8 18,148.0 $,300.8 18,425.1 
Transfers in natural gas liquids? —__ 218.3 985.4 225.1 1,042.7 
TOs cas 3,436.6 19,133.4 3,526.5 19,467.8 
—————————————————————— 
Output: 
Refined products 9 08 8,436.6 19,183.4 8,526.5 19,467.8 
Unfinished oils, ne: 27.8 152.0 82.1 201.8 
Overage or loss 79.3 441.5 80.2 442.7 
J A 8 
TO CC 8,543.2 19,726.9 3,638.8 28 
—— r -ÁÁ — —————n 
J ³˙ A nan unu 388.1 2,440.0 448.7 2,821.0 
EXDOrTA ß —72.5 — 403.6 — 66.8 —868.9 
Stock change, including natural gas 
US aaa aa —11.0 —61.2 —6.8 p 
Transfers in, natural gas liduids ______ 209.2 810.6 215.9 888. 
Losses, gains, and unaccounted for —22.8 —126.9 —21.4 —161.8 
J ⁰ in a 
Total EE 4,034.2 22.88 5.8 4,202.4 23.209.3 
——  —— P 
Demand by major consuming sectors: 
Fuel and power: 
Household and commercial 111.0 4,849.6 848.7 0ھ‎ 
Industrial 9ص‎ - 9 491.5 2.921.6 474.5 2.821 
Transportation“ 2,198.9 11,791.0 2,212.8 12,184. A 
Electricity generation utilities 101.4 635.7 118.5 ma 
Other, not specified === 71.0 411.2 77.4 457. 
. ee 
FPV 8,639.8 20,109.1 3,786.9 20,950.9 


Raw material: “ 
Petrochemical feedstock offtake 


Other nonfuel use - 203.9 $1060 214.4 Ke 

TOU ocn ml oca I تسم‎ 319.8 2,103.2 399.7 2,2092 
Miscellaneous and unaccounted for a.) کہہے‎ ^ 7383. ^ 492 
Grand Total 4,084.2 22,885.8 4,202.4 28,209.8 


— eee 


p Preliminary. 

Supply and demand for crude oil and petroleum products. Petroleum products include products 
refined and processed from crude oil, including still gas and liquefied refinery gas; also natural gas 
liquids transferred from natural gas. 

? Btu value for crude oil for each year shown is based on average British thermal unit value of 
total output of petroleum products (including refinery fuel and losses) adjusted to exclude natu 
gas liquids inputs and their implicitly derived values. Value for net imports of crude is SE 
the average value of crude runs to stills. 

3Btu values for natural gas liquids for each year shown are implicitly derived from weighted 
averages of major natural £8s liquids, with natural gasoline and associated product converted 8 
110,000 Btu per gallon and liquefied petroleum gases at 95,500 Btu per gallon. 


* Btu value for imported refined products for each year shown is based on the value of residual 
fuel and unfinished oils. The value for exporta 


of refined verage value of 
domestic petroleum products output. ned products is based on the & 


* [ncludes natural gas liquids other than those chan 
chemical feedstocks, direct uses for fuel and power, 
* Includes bunkers and military transportation. 


7 Includes some fuel and power use by raw materials industries. 


neled into refinery input as follows: Petro- 
and other uses. 


REVIEW OF THE MINERAL-FUEL INDUSTRIES 


during the next 15 years and forecasts of 
economic indicators upon which the energy 
projections are based are shown in table 
15. The projections are taken from an en- 
ergy forecast for the United States to the 
year 1980 included in a paper prepared for 
presentation at the World Power Confer- 
ence in Tokyo in October 1966.5 Total 
gross consumption of energy in the forecast 
is projected at 88 quadrillion Btu for 1980, 
64 percent above the 1965 level. Coal con- 
sumption is projected at 747 million tons, 
of which 10 million is anthracite and 737 
million tons bituminous and lignite. This 
is 58 percent greater than consumption in 
1965. It is estimated that two-thirds of the 
coal used in 1980 will be for utility power 
generation. Demand for natural gas is pro- 
jected at 24,594 billion cubic feet for 1980, 
58 percent greater than that of 1965. Ap- 
proaching saturation of natural gas substi- 
tution with oil and coal in some markets, 
and an anticipated decline in gas use by 
electric utilities, are expected to slow the 
future growth of gas. Petroleum, including 


PHYSICAL 


There were no major shifts in the stock 
positions of the major energy resources 
during 1965. Stocks of bituminous coal, 
shown in table 16, increased by almost 2 
million tons, and coke stocks by somewhat 
les than 1 million tons. These increases 
were in line with the rising trends of pro- 
duction and consumption of these energy 
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natural gas liquids, is expected to remain 
the nation's major energy source through 
1980. The projection of 6,665 million bar- 
rels of domestic demand in 1980, is 41 per- 
cent of the total forecast energy demand 
for that year. While gasoline is expected to 
continue to make up the greater part of 
petroleum demand during the forecast pe- 
riod, the fastest growing petroleum compo- 
nent is expected to continue to be 
liquefied gas, the major source of feed- 
stocks for the petrochemicals industry. 


The electric utility sector is expected to 
maintain its rapid growth during the fore- 
cast period, with net generation in 1980 
projected at 2,700 billion kilowatt-hours, 
155 percent greater than that of 1965. Of 
the anticipated generation in 1980, it is es- 
timated that 68 to 71 percent will come 
from conventional fuel-burning plants, 
where the major fuel source will continue 
to be coal; 12 percent from hydropower 
plants, and 17 to 20 percent from nuclear 


powerplants. 


STOCKS 


sources. Crude petroleum and petroleum 
product stock changes were minimal dur- 
ing the year and for the most part down- 
ward. The greatest shifts were in products 
where the most significant increases in de- 
mand occurred, mainly gasolines and natu- 
ral gas liquids. Natural gas underground 
storage also increased during the year. 


TRANSPORTATION 


Crude petroleum and refined products 
utilize Pipeline, rail, water, and truck 
transportation while natural gas moves al- 
most entirely by pipeline. Coal shipments 
are predominantly by rail with some water 
and truck movements. 

Total petroleum pipeline mileage at the 
beginning of 1965 was 210,867 miles as 

in table 17. This was an increase of 
* percent over the 200,543 miles reported 
for 1962. Total pipeline fill at the begin- 
ning of 1965 was 100,694,000 barrels com- 
Pared with the 1962 level of 86,123,000 bar- 
rels. Gas pipeline mileage shown in table 
I8 totaled 736,220 miles in 1964, the latest 
year for which data was available. This 
"à an increase of about 4 percent over 


that of 1963. Natural gas lines comprised 
slightly more than 98 percent of the total, 
leaving less than 2 percent for the declin- 
ing share of the pipeline total being used 
for manufactured, mixed, and liquefied pe- 
troleum gases. 

Rail transportation continued to be the 
principal method for shipping coal in 1965. 
Table 19 shows that 73 percent of the total 
bituminous coal production during the 
year was shipped by railroad. As shown in 
table 20, coal accounted for 88 percent of 
total energy resources shipped by rail in 


3 Vogely, W. A. and W. E. Morrison, "Pattern 
of Energy Consumption in the United States, 
1947 to 1965 and 1980 Projected." Paper 83 1A, 
World Power Conference, Tokyo, Japan. Octo- 


ber 1966, 24 pp. 
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Table 11—Suppty aad demand fer petroleum, domestic 


: : illion Trihet 
Million Trilbon Mill 
d Bu P sis 


Crude oil:3 7 
F roüuction 2.700۸ 15.690. E ai 
TE Te MM Má—À a nS $ 
a کے ےت‎ se 43 رہ‎ i 
potu _ کٹ مج ےت‎ a M T ` : 9 à 
Store change Eee 5 Ev ۳ 
&LC transfers for use as crude. — R.0 e SC 
SE 

Total $.222.2 16.1 46.0 3.300.8 1 


Peuro;eum input runs to stills: 


1451 
Crude o — 48 16 EE 00 
Tretofers in natural gas Nquids ? 212.8 54 "T 

„ 5.486 18.135.4 3.5265 S 
——— n 
Output: ` $.526.5 1946.4 
kefned producta a S ٤ 8+470 چس‎ 202 
Urtu.shed Lu MP eege 2 Hen 80.2 Ve 
Oveiage or dose 00ےے‎ HE es 201124 
— وو‎ 

T E 16 3.638. 
س د — —.—.—— لقا‎ 
دک سس و‎ 448.7 PT 
: Ras | 2.440.0 — 9682 
ہت و وہ‎ Su New > 
Sus, change, Including natura, gas & te —68 ER 
Luuids | S کی‎ - debe iUd 2E — 219 Bet 
Tiarsferé in natural gan aud Ge? 126.9 —27.4 

1 gans, and unaccounted a- — TT 

2. x 
TTT 


NEU» 8 
De nis nd by major donauming aectora 
huq and Power 


- (uM 
Household and کر وی ری سی‎ RS A 9 474.5 9184.) 
Ji. Aust ia GENEE i EE 4. 8 نیٹ‎ 2,272.8 1 
mimi ® 8 e, UNUM 11 de - UE 455 

Mes „ ۳۰۰۱۱٠۰۱٠۱٠٢۶ ute - س‎ jo. DE: ZC 
Ollc] en اید‎ Nel : Be. 7.4 SS 6 9 90.0503 
Tuab . Coro os eee Bams mama س تس‎ 
ME 4 
Raw Material v sa ہ‎ 185.8 Be 
Pin rnb Moa feeduteck aftar بے‎ oe 60.0 2144 i 
Other net fue) aa. DE a LN ge Mat — — am 
Tota man faf 00 FE س‎ 

Sa 15.8 

8 TSB 

Miscellaneous kh کر یں‎ fay tet à 202.4 23,2084 

.4.202 و RR‏ تچ ہے a‏ : 

Grand Total 4 Q8, : TAS 


— 
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during the next 15 years and forecasts of 
economic indicators upon which the energy 
based are shown in table 


ence in 


natural gas liquids, is expected to remain 
the nation's major energy source through 
1980. The projection of 6,665 million bar- 
rels of domestic demand in 1980, is 41 per- 
cent of the total forecast energy demand 
for that year. While gasoline is expected to 
conünue to make up the greater part of 
petroleum demand during the forecast pe- 
riod, the fastest growing petroleum com po- 
nent i$ expected to continue to be 
liquefied gas. the major source o4 feed- 
stocks for the petrochemicals industry. 

The electric utility sector is expected to 
maintain its rapid growth during the fore- 
cast period. with net generation in 1 
Projected at 2700 billion kilowatr-hesare, 
155 percent greater than that of 1565. Of 
the anticipated generation in 1, it is es 
umated that 69 to 71 percent will come 
from conventional fuei-burning plants, 
where the major fuel srce will cim tinne 
to be coal: 12 percent from ہے“ روز‎ 


Re are expected to sow the planes and 17 w 27 percent from nuclear 
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Table 14.— Electrical energy sales to ultimate consumers in the United States 


(Million kilowatt-hours) 
1969 1960 
Region Industria! Industrial 


Total Residential ! and Total Residential ! and 
consumption commercial consumption commercial] 

New England 24,790 8,701 15,237 26,570 9,218 16,484 
Middle Atlantie 98,021 27,401 63,706 106,018 28,594 69,534 
East North Central ... 139.596 87,893 96,380 147.088 89,641 102,033 
West North Central — 38.157 16,106 20,780 44,176 17.868 25,419 
South Atlantie 11,163 26,648 48,676 86,388 29,368 54.334 
East South Central ... 34.015 16,437 66,781 87,548 18,504 68,049 
یر‎ South Central —— 51,612 15,220 33,766 57,868 17,290 87,018 
سد‎ ~----------— 26,010 8,105 16,541 29,611 8,947 19,358 
DEE eessen 86,779 80,390 58.617 98,447 88.884 61.129 

Total? . eco 626,748 186,401 415,484 683,199 202,709 453,298 

1961 ? 1962 1 

Mew nana 28,652 10,140 17,432 30,558 10,738 18,655 
puddle سو‎ 112,080 30,785 73.095 119,026 32,051 78.368 
West Vater Central ۔۔۔‎ 151,885 41,748 104,858 162,756 44,046 112,397 
South worth Central .. — 46,415 18,402 26,260 51.257 20.384 28.954 
Rast Ee 93,274 32,129 57,601 102,766 84.915 63.918 
West SE Central ... 88:82] 19,075 68,736 92,624 21,172 70,288 
Meant th Central — 60.899 17.831 39,831 68,930 20,412 45,069 
Pacife سس کو‎ — 33,514 8,538 28,430 35,897 9,192 25,080 

—— 105.688 30.878 71.548 112.274 33.504 15,282 

Tota: _ 720,728 209,021 482,291 776,088 226,414 518,011 

1968 2 19643 

Mii England -— 32.086 — . 11,268 19,596 34.207 12.013 20.889 
East North Cie . 128.287 33.978 88,466 135,255 86,152 ` 89,898 
West North central —— 172.816 45,914 120,037 182,871 49,058 126,920 
South Agp Central — 54.005 20.985 31,076 57.500 22.570 32.978 
East South ce 110,782 37.653 68.885 120.891 41.482 75.004 
West South Central ۔۔۔‎ 9.883 23.061 74.580 102.776 25.489 75.988 
Mountain ^ Central — 76,946 22.969 49.993 83.938 25.100 54.574 
Paeile ? 38,225 9.985 26.573 41.045 10.957 28.332 


———— 120,781 35,884 80,709 131,873 89,189 88,817 


Total? وم مو وا‎ ee eee و‎ n 
` Includes rural. 


: Includes Alaska a 
" nd Hawa 


1959 ee el en Electric Institute. Statistical Year Book of the Electric Utility Industry. Annually 


through 1964. 
T 
ble 15. Projections: Mineral energy resources, electricity, and general economic indicators 
growth ra 
actual projected (percent per year) 
"^ rir 
Labor s و یک‎ 8 thousands.. 194,600 up 167 
row national pri- gg do.. 78.400 2101.4 . 
Index of Cl Produet 77 billion 1958 dollars.. 809 1.071 3.9 
Energy egen LB production: 1957-59==100__ 143 3 250 3.8 
Petroleum poe ee trillion Btu-— 53.791 388,073 3.8 
nel ; 
N ture] DÉI natural gas liquid. million barrels. _ 4,202 3 6.665 3.1 
donzumption tion. dry billion cubic feet.. 15.590 224.594 3.1 
Electeleal en million tons 472 747 3.1 
to ptio EY. utility, 
P billion kilowatt-hours. - * 2,700 6.5 


1,057 


! Bu 
2 Bureau of the Census. Current Population Reports. Series P- 25. No. 286, 1964. 


Bureau e bor Statistics, Special Labor Force Report No. 49, 1965. 


Power Commission. National Power Survey. 1964, 719 pp. 
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Table 16.—Physical stocks ef mineral energy resources and related products af yearend 
( Producers’ stocks, unless otherwise indicated) 


Fuel 1961 1962 1963 1964 P 1965 
Coa] and related products: 3 
Bituminous and lignite? Déi tons.. 14.446.280 72.577.910 73.028.665 77.939.559 79,739,516 
Likee - do. 1.041.873 3.906.811 2.884.931 1.971.882 2,702,946 
Petroicum and related products: ° 
Carton lark thousand pounds 287,899 293.434 254.216 » 231,171 237,704 
Crude petroleum and petroleum 
products .-------- thousand barrels.. 825.074 834.296 835.559 839.235 836.344 
Crude petroleum do 244.664 252.011 231.8361 230.057 220,289 
Natural gas liquids —..- Jeo 37.067 31.385 33.747 35.679 35,867 
Gasoline and special 
naphthas `... do 184.167 188.683 190.937 199.512 189.267 
Distillate fuel oil L do- 152.018 143.961 156.677 155.846 155.407 
Residual fuel oil __ -- RSEN 44.869 49,775 47,538 40.403 56,214 
Petroleum a phaRkk کت‎ 12,999 14.252 14.354 r 14,231 16.178 
Other refined products nb 800 — 149.290 154.229 154.945 163.507 163.122 
Natural gas billion cubic feet.. 2,344 2,504 2.745 2.318 2.458 


P Preliminary. r Revised. 


! Series on anthracite stocks in ground storage has been discontinued. 

? Stocks at industrial, consumer, and retail yards and on upper lake docks. 

Stocks of petroleum and related products are calculated on a new basis beginning with 1962‏ ہ 
owing to products reclassification resulting from separately reported data for petrochemical feedstocks.‏ 


* American Gas Aseociation. 


1963, the last year for which data are avail- 
able. Freight costs of bituminous coal 
shipped by rail have declined in recent 
ycars. These decreases have been made pos- 
sible by increased use of the unit train, 
long-term coal contracts, and continued 
heavy shipments of coal by rail to coal's 
biggest market, electric utility powerplants. 
Liqucfied petroleum gases and lubricants 
make up the bulk of the rail shipments of 
petroleum. 


Water transportation of major energy re- 
sources is shown in table 21. In 1964, the 
latest year for which information is availa: 
ble, about one-third of the total water 
movement of energy resources was coal. 
while 17 percent was crude petroleum. 
Refined petroleum products, with gasoline 
being the largest component, accounted for 
51 percent of total water transportation of 
energy resources. 


LABOR AND PRODUCTIVITY 


Employment—Employment in the miner- 
al energy resources industries, shown in ta- 
ble 22, declined in 1965, reflecting the con- 
tinuing mechanization and automation of 
many phases of primary raw material pro- 
duction. In the mining sector, the greatest 
reductions in employment were in bitu- 
minous coal mining, and in the crude pe 
troleum and natural gas fields. In the 
manufacturing sector, employment in pe- 
troleum refining continued in its down- 
ward trend, while employment in other pe- 
troleum and coal products manufacturing 
activities increased slightly over the 1964 
level. Total employment in the mining sec- 
tor decreased by about 12,000 persons in 
1965, and in the manufacturing sector by 
about 4,000 persons. Revisions in Bureau 
of Labor Statistics (BLS) data for 1964 
and 1965, shown in table 22, are due to the 
use of a new benchmark (comprehensive 


count of employment) adjusted to March 
1964 payroll data. Table 23 compared em- 
ployment in the mineral energy resources 
industries as reported by three separate 
sources—the Bureau of Labor Statistic 
(BLS), the Bureau of Employment Securi- 
ty (BES), and the Bureau of Mines. 
Though the data for the three series are 


Table 17.—Petroleum pipelines in the 
United States, selected years 


(Miles) 
rr ا‎ 


Trunklines 
Gathering "Total 


Crude Products lines 
کے‎ ũ mw ا د‎ ENIM 8 


Year 


1958 .... 75,228 27,286 8.940 17050 
1956 -_ 78,594 36.420 73,526 183.532 
1959 ۔۔۔۔‎ 70,817 44,488 75,182 — 1897 
1962 ۔۔۔۔‎ 70,855 53,200 76,988 240.867 
1965 .... 72,383 61.443 77.041 2. 
Source: Bureau of Mines. e Oil and 


7 pP. 
Products Pipelines, Triennial, Dec. 9, 1965. 
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Table 18.—Milles of utility gas main by type of gas and by type of main ' 


Type of gas and type of main 1955 1960 3 1961 3 1962 3 1963 P 1964 
All types 
Field 


and gathering _______ 45,680 55,850 56,730 58,680 60,720 61,010 
Transmission ~~ 145,970 — 183,660 — 191,840 196.380 200.940 205.400 
Distribution | 777777 805,090 — 91,440 — 410,390 428.170 448.280 469,810 

p ۹0ر‎ 496,740 630,950 — 658,960 683,230 709,940 786,220 
Field and gathering 45,680 55,850 56,780 58,680 60,720 61,010 
lion 142490 — 181,770 — 189,990 194.970 200.020 204,780 
Distribution 260,600 سس‎ 390.400 409.910 433.620 468.770 


„„ 448,770 607,980 637.120 668.560 694.560 724,610 
Manufactured gas: . لأ‎ 


Field and gathering 8 0 0 0 0 0 
ME Ree 420 20 80 20 3 
Distribution __ IT 11,540 1,550 1,480 1,480 1,490 1,460 
foa 9900000009 11.960 1,570 1,510 1.500 1,490 1,460 
Field and gathering _______ 0 0 0 0 0 0 
eis ee 2.990 1,860 1,810 1,880 920 670 
Distribution | 777777--7---- 28,450 17.590 16,640 15,080 11,890 8,310 
„ 31.440 19.450 18.450 16.460 12,810 8,980 
petrol gas: 
Field and gathering 0 0 0 0 0 0 
len „ 70 10 10 10 0 0 
Distribution _ 7777777-7----- 4,500 1.940 1,870 1,700 1,280 1,270 


TOM سیت‎ e tw 4,570 1.950 1.880 1,710 1,280 1,270 
» 
e preliminary. 


end of aa a pipe. Data not adjusted to common diameter equivalent. Mileage shown as of 


71 ۱ 
: Cee eg o aor Hawaii subsequent to 1959 and for natural gas only for Alaska subsequent to 1960. 


N š : 
OTE: For earlier years please refer to Historical Statistics of the Gas Industry. 


Source: America : : one 
! D Gas : isti Utility 
Industry; 1964 Data. New Lock. dign. 1966. Gas Facts; a Statistical Record of the Gas 


"abe 19—Methods of shipment of bituminous coal and lignite from mines and 
mine use im the United States 


Method of shipment from mines 


rail and Water and Trucked to (S Total 
trueked to trucked to final. mines ! production 
rail water destination 
961 
1062 zx 293,546 46.348 61,044 12,039 402,977 
تج وسر‎ 807,328 48,106 54,858 11,862 422.149 
on EE 333,989 50.664 60.901 13,374 458,928 
1965 —.—— 349.377 59,: 5.532 12,740 456,998 
Se E SE 2.088 
pu 871,544 60,289 65,302 11.953 512. 
196 Percentage of total 
1 
1962 zz 72.9 8.0 100.0 
jus ener 12 11.5 12.6 8 100.0 
SEM 114 13.0 2. 19 
DL es 72.8 11.0 13.3 2.9 
2.6 
2.3 


Mi ہس‎ 71.7 122 13.5 U Wee: 

Bee 72.6 11.8 13.3 0 

! Ine) ; : 
emplo ea coal med ne for power and heat, made into beehive coke at mine, used by mine 


Jon, used ae ; i use by 
nveyor, t for all other Purposes at mine, and transported from mine to point of 
ram. Or pipeline. 
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Tabie — transportation of mineral energy resources and related products 
im the United States ' 


(Thousand short tons) 


eege 


Change from 

Product ? 1962 1963 1964 1962 (percent) 

eo É Z 8 
Anthracite? E 15.157 16,564 NA 9 
B.tuminyus -------------------------------- 312.179 331.667 NA 6 
%»l ??? d — s ی‎ 15,467 16,436 NA 6 
Crude petroleum mn 1,756 781 NA —56 
Gua ne ےی‎ ß eet eee tees 6,187 5,380 NA —13 
یورڑ‎ "are and residual fuel oils ---..------------ 6,209 5.812 NA — 6 
d EE 2.853 2.894 NA 1 
Üiher om x 15.284 16.140 NA 2 
;C;ĩ; g IURIS ss 375.092 895,674 NA T5 


NA Not available. i : 

1 The source publication from which this series is taken has been discontinued. The last issue 
published contained the data for 1963. This table will be discontinued next year. y 

3 Kevenue freight originated, excluding forwarder and less than carload shipments, for which cate- 
&oriex commodity detail is not available. 

3 Includes shipments to breakers and washeries. 

5 Includes lubricants, petroleum products, and gases. 


Heures: Interstate Commerce Commission. Freight Commodity Statistics. Class I railroads in the 
United States for 3 years ended December 31, from 1961 to 1963. 


not strictly comparable, they generally tend 
to move together. However for 1965 Bu- 
reau of Mines preliminary data show an 
increase in bituminous coal employment, 
whereas BLS and BES data show declines 
from the 1964 level, with the highest de- 
dine of about 4,000 persons being featured 
in the BLS data. Anthracite employment 
continued to decline in 1965 reflecting the 
falling output in that industry. 


produetivity.— The latest data available 
for the index of labor output in petroleum 
refining are for the year 1963, and for bi- 
tuminous coal and lignite the data are for 
1964. However the recent trends toward in- 
creased output due to mechanization and 
automation are believed to have continu 
into the current period, along with the 1n 
creases in production per manhour. 


shown in table 24, probuction per man: 


Table 21.—Water transportation of mineral energy resources and related products in the 


United States, by products ' 
(Thousand short tons) 


Change from 
1963 
Product 1968 1984 (percent) 
al: 8 
Anthracite a ee 428 390 19 
Bituminous . لدب تاب‎ ERES REPE 141,673 164,986 —$ 
COKE Essa cm lem EE 57 558 —4 
Crude petroleum 83,236 79,998 d 
e . 98.177 93,782 —8 
Distillate fuel ol 2 77.357 70.787 — 
Residual fuel ir ccc e ee eee 46,360 44,910 18 
مشاہ‎ LE F 4,500 aor Vi 
E 8,807 8.2 
Other? ee 15,183 18,928 +2 
1 
TOUR WEE 475,789 477.621 e 


raffi‏ ارد 

mestic t c only: Traffic with Canal Zo 

in Department of Defense vehicles are excluded. ON 
Less than 0.5 percent. 


3 Includes lubricants, jet fuel, naphthene, and briquets. 


ied 
the Virgin Islands, and military cargoes OT 
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(Thousands) 
Mining Manufacturing 
Crude 

Year and month petroleum Oil and gas Other 

Bitu- Other and field Total Petroleum Petroleum Total 
minous coal natural services refining and coal 
gas fields products ! 

۱981۷ ہت‎ MES 147.1 14.2 171.8 181.8 464.4 168.4 83.6 202.0 
1962 _ UT 140.0 11.9 167.6 180.4 449.9 160.6 84.7 195.2 
1968 0 —— 7197.1 F113 168.8 e 125.4 2488.2 1 158.7 85.1 "188.8 
17 — . 186.0 F116 "159.6 1 129.8 „436.9 „ 148.4 "844 v 182.8 
January _______ 185.6 11.1 154.5 127.8 429.0 144.0 81.6 175.6 
February — ^^ 185.3 10.6 154.0 125.9 425.8 148.7 82.1 175.8 
Haren 182.8 10.1 158.7 125.6 442.2 148.4 88.1 176.5 
Abri! 183.4 10.2 158.9 125.6 423.1 148.2 83.6 176.8 
F 131.9 10.2 1541 128.8 424.5 142.8 88.8 176.6 
June 181.1 10.5 156.8 131.6 430.0 144.4 85.6 180.0 
Jaly ___ .. 127.5 11.2 158.2 132.8 429.2 145.1 87.8 182.4 
August |. `" 129.4 10.3 158.0 129.8 421.5 144.7 37.8 182.5 
September 125.4 10.6 154.6 126.5 417.1 148.1 87.5 180.6 
October 3 182.7 10.7 151.9 126.8 421.6 141.4 87.0 178.4 
ovember |. ` 183.8 10.8 151.4 127.6 428.6 141.8 35.8 176.6 
December ۔۔۔۔۔۔‎ ` 1833 10.6 — 1515 129.4 4248 140.8 33.9 174.7 


Statistic ° US. Department of Labor, Bureau of Labor Statistics. Employment and Earnings 
December 1565 ae, United States, 1909-65, Bull. 1812-8, December 1965, 732 pp., and monthly reports 


BLS: Ge Dep i 
T 8. artment of Labor, Bureau of Labor Statistics. Employment and Earnings Sta- 
stics for the United States 1909-66 Bull. 1812-8, December 1965, 782 pp., monthly issues December 
-2 


Table 24.—Index of labor output 


(198759100) 
Fee Ü—D! = 
—— oe nig akxite mining 


Petroleum refining lignite mining 
Ter Produe- 
Em- Produc. tion Em- Produc- Production 
ployee tion worker ployee tion worke 
worker man-hour man-hour 
1 2 
ME eege ? 118.6 V — 1152 1141 112.8 1163 114. 
E222 8 71206 122.8 1220 1253 1299 127.2 
s.c cei E 71808 1383.5 1324 137.7 142.8 185.8 
“II ls P 136.7 7140.0  »1403 1582 1585 14 4 
F NA NA 178.1] 166. 


; N dexes 
of t per Ma P&rtment of Labor B reau of Labor Statistics. BLS Report No. 301, In EX 
Output per Man-Hour for Selected Industries 1999 and 1947-68. December 1965, pp. 6-7, 62-68. 
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Table 26 — verses ahne Ierger r. cuergy resources ams reseed (gett 
Por -heusand -molovees) 


Pretrn ewer ` 
AH 'enning Jetrmeunr 1 
Rates and sear MaANnUtactuoring ind ester reaning ming 
naust: es 


Total aeceasion rate- 


, 061 T 11 4 : = 

J)) E A 3 4 » 

TUM dee, r 19 6 d a 

„CCC 5 10 d zT - 

nr Jeep 8 42 8 m - 
otal separation rate: 

T Ger Bie ظ9‎ 9 7 +@ Seng Pus m 
G, سردم‎ uM AL M CA ce y TI 8 4 m 
EE 19 20 4 3 
104 EE 39 8 3 B 
1085: r aaa 40 19 2 3 

Layoff rate: 

4 ےس لس نے 07و0‎ KE 3 1 3 
VVV 333 (ess ^0 š i 8 
LT در ہے‎ NS ‘3 = 1 3 
C — VT be + $ 
DEEN 14 D A 


! Standard Industrial Classification Industry 295. paving and verg materais neuded n ‘otal 


irra: UR. Department af Commerce, Bureau of Labor 3tatistics. Zmpioyment anu Zarmngs 


Stat iat ic for the United. States 1909- 35. Bul 1312-3, Decemper `565, 732 Jp. montmy aur 
March 1988. 


T abite Z7.—index of average enit mine vaiue of minerais produced im the 
United States, by group amd subgroup: 


(1957-39100 


All —— TT Metalg ` Nonmetals 
Year minerals Cride nl and totai . 
Totai Coal natural gas? 
Z= =  ٔ ی‎ 45 ada رر‎ — — r — 

97.5 111.2 دو 97.1 33.3 34.2 ۰۰67 جو 
„C 191.1 19:4 193.3 101.3 101.2 39.4‏ 
VPHVHUi m 99.3 99.3 99.1 190.0 37.3 39.4‏ 
MONEO HATCH RE 39.1 99.1 94.9 38.1 192.0 101.1‏ 122292 
segs 99 7 92.3 34.9 39 9 193.3 192.5‏ سی انت مم )) 
102.1 101.8 100.8 93.0 92.7 99.7 „„ 
EECH, hE EAE DN 100.0 99 0 91.1 101.4 192.8 1018‏ 
à 101.5 195.8 101.2‏ 80 4 93 95.4 „„ 
VVV 99 9 93.6 912 1900 7 119.3 101.9‏ 
P FCC 106.1 97.8 90.6 100.3 114.6 1915‏ 1965 


Preliminary. a" 

t مہ۱۱۷‎ naing 1957 zo welghta. For deseription of index see "Review of Minerals Industries 
chapter in Minerale Yenrtenk, v. 1, 19559, pp. 22 24. 

! Prema net. cer isopentane, LP gases, and other natural gas liquids. 


Table 28— Index of implicit unit value of minerals produced in the United States, 
by group and selected subgroup 
(1957 59-109) 


Mineral energy resources 
Year All mineral 
Crude oil and Metals Nonmetals 

Total Coal natural gas total total 
Ioni Em 101.1 100.5 93.0 101.3 102.8 100.4 
ME PEP 101.6 „101.2 91.0 102.9 103.6 99.7 
s وت‎ ene a Se 101.4 100.8 r 89.5 103.1 * 106.8 98.9 
qu Jer L^ do s: 102.0 100.2 "90.8 „102.4 114.6 99.1 
ene E 102.9 100.6 90.7 102.9 119.1 99.0 

ner lere. F Preliminary, 
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Table 29-—Average monthly wholesale price indexes for selected mineral energy resources 
(1957-59—100, unless otherwise specified) 


Whole- Fuels 
sale and 
.Price related Elec- Crude  Petro- 
Year and indexes pro- Coal  Anthra- Coke Gas tric petro- leum 
mon all ducts, cite fuels! power! leum 2 products 
com- and refined 


modities power 


1961 100.3 


3 100.7 97.7 95.7 103.6 7118.7 102.4 97.5 99.8 
195 NI 0 100.2 96.8 94.2 103.6 119.2 102.8 97.7 98.2 
19666 ————— 100.3 99.8 96.9 96.0 103.6 122.8 102.0 97.3 97.2 
1964 77777 100. 97.1 96.9 98.2 106.8 121.3 101.1 96.9 92.7 
jene 102,5 98.9 96.5 93.7 107.3 124.1 100.8 96.7 95.9 
Wien, — 101. 98.5 98.3 101.4 107.3 121.4 101.1 96.7 95.2 
کر سیت‎ 1.2 97.9 98.3 101.4 107.3 124.1 100.8 96.7 93.9 
اہ‎ 101.3 97.9 97.3 101.4 107.3 124.1 100.8 96.7 94.0 
لے ہیس‎ 101.7 97.6 94.6 88.7 107.3 122.5 100.8 96.7 94.1 
Jun. 102.1 98.4 94.6 88.7 107.8 122.2 100.8 96.7 95.4 
June D 102.8 98.7 94.7 88.7 107. 122.7 100.8 96.7 96.0 
Vide" 1029 98.7 95.2 91.2 107.3 122.5 100.7 96.7 96.0 
September 102.9 99.0 95.8 91.2 107.3 123.9 100.8 96.7 96.4 
Ges 10 99.2 96.6 91.2 107.8 125.3 100.8 96.7 96.4 
November 1 99.4 97.3 93.5 107.3 125.8 100.8 96.7 96.6 

ix 103.5 100.3 97.5 93.5 107.8 126.8 100.8 96.7 98.1 

96.9 


December ___ 104.1 100.6 97.6 93.5 107.3 128.6 100.7 I 98.4 
Revised. 


January 1958—100. 
e included in the group, "Fuels and related products, and power." 
ree: U.S. Department of Labor. Bureau of Labor Statistics. Monthly Labor Review, v. 89, 


No. 3, ET : 
through Januar oS, D. 360. Wholesale Prices and Price Indexes, monthly issues from February 1965 


meat increased about 8 percent in 1963 in In the 
Petroleum refining and for bituminous coal 
about 1] Percent in 1964, 


H Msi Hours and Gross Earnings.— 
Se urly earnings of Production workers in 
nera] energy resources and related indus- 


manufacturing sector in 1965, 
workers in petroleum refining ranked first 
in hourly earnings and showed the highest 
average increase during the year. 


Labor-Turnover — Rates.—Average labor 


tries, shown in table 25, increased in both 


earnings of bitumi 
' uminous coal workers re- 
mained the hi i 


turnover rates in the mineral energy re- 
sources industries, in terms of accession, 
separations, and layoffs, are shown in table 
26. During 1965 there was no appreciable 
change in these rates from the previous 
year. Accession rates were up slightly, ex- 
cept in coal mining where these remained 
at about the same rate as that of 1964. 


PRICES AND COSTS 


du I index of average unit value 
PER produced, shown in table 27, 
1965. the revised using 1957-59 weights. In 
ergy E value of the mineral en- 
for the ird component declined slightly 
there; consecutive year. This was 
SE o lower Prices paid to producers 
oi crude oil, and natural gas at the 
unit va] Production, The index of implicit 
Bee ue, shown in table 28, is designed 

Present rea] Price changes of mineral 


235 - 818 0 - 87 3 


commmodities. This is derived by dividing 
the index of physical volume into the in- 
dex of value. 


Prices.—The wholesale price index for 
fuels and related products and power, 
shown in table 29, was up 1.8 percent in 
1965, reversing the downward trend which 
characterized the period in 1961-64. The 
wholesale price indexes for refined petro- 
leum products, gas fuels, and coke in- 
creased 3.2 percent, 2.8 percent, and 1.0, 


$ جس‎ Lage 156» 
Bos ر‎ bo niu ef tt B. 
— hf aA 
J.A wA CR plas ۔۔۔۔۔۔‎ 2 ST: p= m= lO 2 
موی۔4‎ D Wah ub DAAA QUEM وو یہہ‎ oa —ůʃ +۰5 963 
d.d rAth whiten اند‎ Ati uite fer (së Jg e rem em PIS < 
„„ 9 Wats 
4 دای ھے ہے‎ id! DEET TT, E irs 1717 
سا2‎ te e ⁰õy sn ya y اھ چوس سو‎ eK AR: 
A, ری‎ diag By ' F 5——————— T.. ee, ` KS 9.63 
Ved dr uth pth Legd )رۇ موعیں‎ Ot 
hii Ah [ALA Ree plot per verre? ac wel oa E 2 86 
Apes ith tle Gitt GA pres ‘exciuding taxes) of ine Ir ni 
( p “ana ^” „ رٹ ہے‎ owe cect bus COT pe gale 3482 15.38 
Maru tot vb 
4% € flow. presage A bat sud we proce re Pede 
dlm per verve refer LS 3.10 
kuias 4 لوت اعا‎ prot for all Gulf porta? . ص‎ _ 219 2.10 
7. . 1 T ost! vil 
iy 4 aulae, pven Of bk end low prices at Phiiadeiphz 2 
cents per gae «refinery ! — 9.24 9.53 
bo Z d., eversu« price for all Gulf ports? o.. ë 8.13 8.58 
41 „ لو رب‎ Kua. 
Zonen (UE الدب‎ Ill cents per thousand cubic feet. 15.4 15.2 
Za UR value BA pònt of copnsuIny'üoB . ہہ‎ a 51.6 51.4 


E — — — 


a Bie nln d. 
biddu % „Henle 


jede 340 کے‎ vet of fuel in ctesm-electrical power generation, United States 


(Centa per million Btu) 


e -  —— ے‎ 


Cual Qil Gas Coal Oil Gas 


hawun š —— 
1059 1960 1961 
dew 6. %% 4 ll 17.7 85.8 84.5 86.5 86.0 85.6 86.2 $7.7 36.3 
WAIN 90 d ao N 85.5 83.0 80.0 $5.1 35.7 29.9 $6.2 81.7 
oul Doth o ulead vn ü 19.2 124.6 25.8 65.5 125.8 25.0 64.7 264 
"Ai looh Gents) .. wth 46.1 22.4 21.0 43.4 23.0 26.2 47.4 22.8 
bonih Alot Wd ubs 297 263 356 31.8 258 35.2 22.7 
e toull ential ju t 47.1 23.4 19.6 50.8 24.8 19.7 50.9 25.4 
o bulb Cenlinl . the an 15.0 32.8 45.1 16.7 m 43.8 19.0 
844٣۷ 8 48 26.7 20.2 25.0 27.8 19.6 25.6 28.5 
٢٢٣۰۱٣ 44.8 32.0 "3 82.3 83.4 Dé $2.6 35.2 
ee 
Ai uge va A ah 22.8 26.0 $4.5 23.8 25.8 $5.5 25.1 
200۳ Mtem 
۲|۵2 1963 1964 
- — —⏑1h MUR. e eed 
on uren A0 h ae t 85.1 $4.1 84.7 84.6 33.4 34.4 342 
d Lu, Nan gu A ae بھی‎ 37.2 $2.1 $3.8 26.0 $1.7 33.5 
k. Novel dea ا‎ Wa 28. 7 24.8 Ga 8 24.9 24.6 68.2 24.8 
Ww. 4 Nos Sua Ze a ay t PRN Ze 4 $0.1 23.8 26.0 50.4 243 
ماو‎ ۸ tae gaa 2 288 84.4 $2.6 25.4 33.9 222 
„% W Nadal wä asd — 54 we 7K 2485 198 501 246 
We کو کہ‎ : Ag ER? 186 384 19.4 14.9 42.6 19.6 
NE 3+ OK 251 we NA 24 Geh: 19.2 25.7 26.6 
(s X IT axa 34 9 us $3.6 Zei Es 30.1 322 
MUR ج ہس مت‎ 
Asiae ta a wa Nå $340 RS 25.9 24.6 se Si 
D ee جا‎ due ose ا‎ et tei سی‎ ee دی‎ a سی لے یٹوٹ‎ 


V deua Way (wk A Sen daa WAGA web lower aed aag dety 
Wu Nuvvaal een Sina Meor Pat Further Asa. 


1909 thrwagh 1964 


REVIEW OF THE MINERAL-FUEL INDUSTRIES 27 


Table 32.— Cost ef electrical energy per kilowatt-hour 
(Cente) 


1959 1960 1961? 
ا‎ A . . 


I merc merci mercial 
Region Total Residen- and Total Residen- and Total Residen- and 
tial ? indus- tial indus- tial indus- 
trial trial trial 
TN ; : 2.1 2.5 8.2 2.1 2.6 8.1 2.1 
Fat Atlantle 921 — 24 8.0 1.7 2.0 2.9 1.7 2.0 2.9 1.7 
Wert North Central — 17 2.6 1.4 1.7 2.1 1.4 1.7 2.6 1.4 
ا‎ ntral .. 8 2.9 1.9 2.2 2.8 1.8 2.2 2.8 1.5 
n GE 1.8 2.4 1.5 1.8 2.4 1.5 1.8 2.8 1.5 
Wor UM Central NEC 1.6 .6 .8 1.5 7 9 1.5 7 
MeL ntral .. 1.8 2.8 1.4 1.8 2.1 1.4 1.8 2.1 1.5 
Pacific 77777777 1.6 2.8 1.8 1.5 2.8 1.2 1.5 2.4 1.2 
—— 1.4 1.8 1.1 1.4 1.8 1.1 1.4 1.9 1.1 
uer ¿2 oo 8 bb dq, c d9 - X. 
Total? : 1.7 2.5 1.8 1.7 2.4 1.8 1.7 2.4 1.4 
یتیب رج لی یچ ھجت‎ L S سے یت تمہ‎ 
1962 1968 1964 
New England 
uA os 2.5 8.1 2.1 2.5 3 
i l 1 2.1 2.4 3.0 2.0 
eat Neth Ce i بب‎ 2.9 Lë 2.0 2.8 1.6 1.9 2.8 1.6 
West North Ce t k 1.7 2.6 1.4 1.7 2.6 1.4 1.7 2.5 1.4 
South Age - 22 27 — 18 — 22 2.7 18 21 28 17 
East South c tral 1.7 2.8 1.4 1.7 2.2 1.4 1.7 2.2 1.4 
West South Central --- 9 1.5 .7 .9 1.4 7 9 1.4 7 
Mountain ntral — 8 2.6 1.4 1.7 2.5 1.4 1.7 2.5 1.8 
Paeiffe -- 1.5 2.8 1.2 1.5 2.8 1.8 1.5 2.8 12 
T---- 1.4 1.9 1.1 1.3 1.8 1.1 1.8 1.8 1.1 
— ا‎ 3 18 1 13 18 11 
2.4 1.8 1.6 1.8 
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1 
ai bie 1961 rural included in all 3 classes. 
neludes Alaska and Hawaii for 1960-64. 


Sour, : 
1959 through ER Electric Institute. Statistical Year Book of the Electric Utility Industry. Annually 


respecti e 
Nh Qe À These items combined to out- cent higher than the average of the com- 
anthracite 3 indicated for the coal. bined commercial and industrial rate in 
leum index ES power, and crude petro- 1964, the last year for which data are avail- 
mai fossi Ge Comparative prices for the bl 

Jor fossil fuels are shown in table 30. able. 


Costs, Electricity Generation.— The‏ سے 
Be cost of fuels consumed in steam Table 33.—Index of major input expenses for‏ 


electric Power generation, shown in table 7 wee nite سے‎ 


31, 
oil SE for the three categories, coal, natural gas mining ' 
consumed by. However, of the total fuels (1957-59—100) 

Der by the steam electric utilities in ————————— ——— — — —— — — — —— — — ————— 
amount ra produced 65 percent of the total Year Bituminous Crude petroleum 
Hin urned while oi] and gas produced coal natural gas 

price p and 28 percent, respectively. "The 
; ifferentia] b : . 1961 ---------- 91 100 
Significance of y region points up the 1962 "7777 88 99 
industri or transportation costs in these 1968 EE 86 99 
ls 19642 84 99 
1965 ........-- 85 100 


Costs.—The average cost of 


m ay unchanged in 1964, !Index based on weights derived from the 
slight] ates in severa] regions declined 1958 Census of Mineral Industries and on data 
Haer As shown in table 32, the U.S. res- from U.S. ھ0‎ of 8 3 Ze 
D P ° 2 2 ce n x, a 
Tate per kilowatt-hour was 77 per- d 5 5 
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Table 34.—Indexes of relative labor cost, bituminous coal and petroleum mining 
| (1957-59==100) 


SEET — 


Index of labor costs per 
unit of output! 


Index of value of product 
per man-period 2 


Index of labor costs 
per dollar of product 


Yea 
Bituminous Bituminous Bituminous 

coal Petroleum coal] Petroleum coal Petroleum 
= CC—"C———————Cc———À———————— er 
1961 .....-- ٦ 86 100 114 108 92 p 
1962 .......-. 82 98 118 114 89 1 : 
1988 ....---.- r 76 98 r 125 119 r 85 10 
1964 ......--. 15 98 132 121 84 Wi 
1988 76 98 189 125 84 10 


r Revised. 


! Bituminous index based upon net tons per man per day (See chapter on 
volume 2 of Minerals Yearbook) and index of average earnings derived from Bureau 


in 
Bituminous Cosi 3 


Statistics data on hourly earnings; petroleum index based on barrels per year (see chapter on 


Petroleum in volume 2 of Minerals Yearbook) and Bureau of Employment Security data on total 
wages in petroleum production. leum 
? Bituminous index based on net tons per man per day and mine values of production; petro 


index based on average employment and total value of production. 


3 Bituminous index 


based on index of value per man per day and index of average earnings: 


petroleum index based on total value of production and total wages. 


The index of major input expenses for 
fossil fuels mining, as shown in table 33, 
indicates changes in operating costs, rather 
than the actual cost of producing these 
fuels because capital costs are omitted. The 
upswing in the index of input expenses for 
bituminous coal in 1965 reverses the down- 
ward trend evident for the past several 
years. This would indicate that continuing 
wage increases were not offset by produc- 
tivity advances as had been true in the 
recent past. 


Relative Labor Cost.—In the indexes of 
relative labor costs, shown in table 54, the 
average carnings by productivity are ad- 
justed to indicate the movement of 
labor cost per dollar of product obtained, 
the value of product per man- period. an! 
the labor costs per unit of output. For bi- 
tuminous coal, the index of labor cost per 
unit of output increased in 1965, while pe 
troleum remained unchanged. The index 
of value of product per man-period con- 
tinued to show steady gains for both items, 


Table 35.—Wholesale price indexes of selected machinery and equipment items 
(1957-59— 100) m 


ج i‏ و و و SU‏ و سوچ ا JJ ³ ↄ ud‏ 


Mining Construction 7 
Oilfield machinery Power cranes, machinery Speciali 

Year machinery and draglines, and construction 

and tools equ:pment shovels, etc. equipment machinery 

r d 8 
7777 8 101.8 107.8 105.4 107.5 107.8 
JJ; 103.2 108.4 106.1 107.8 107.4 
) ͤ ͤ K 102.6 109.1 108.8 109.6 108.1 
.. خت‎ n r 104.3 * 110.6 111.8 112.4 108.5 
7 104.7 113.8 113.7 115.8 110.$ 

NARRA yd Foe a ght ee EE‏ رت caren‏ نت 


Mixers, 


Portable Scrapers Contractor's pavers, Tractors 
air and air tools, spreaders, other than 

compressors graders handheld etc. farm 
ٹڈ‎ EE dd ß 
7 03 114.1 104.4 113.5 108.4 108.0 
»A 8 118.7 105.8 113.5 110.8 108.5 
196 116.1 108.5 118.5 112.1 110.8 
1964 ا کے ا‎ 117.6 110.8 1 116.3 114.7 
) 128.7 114.2 1 119.8 117.6 


arcc CE" DNE K: n FF 


r Revised. 
1 Series discontinued January 1964. 


Source: Bureau of Labor Statistics. 1962 Statistical Supplement, Monthly Labor Review, P. 79. 
and Wholesale Prices and Price Indexes, January 1966. 


T X. = oa D R ao‏ می 


REVIEW OF THE MINERAL-FUEL INDUSTRIES 29 


Table 36.—National income by industrial origin in selected industries 


n) ee رو ا‎ 


1968 7 Change 
19 d rom 1963 1965 Cha 
Industry (millions) (millions) (percent) (millions) from 71964 
j r (percent) 
CN... e ا‎ NR 
.وو وت پوت‎ Hk as 5 niim + 7.8 $559,020 8.1 
D minio E سوب داد‎ 8 „9: — 0.1 6,432 8.1 
CM GENE - — 1212 883 ius 1.025 16.1 
ES petroleum and natural i 1,284 5.9 1.361 6.0 
Nonmetallic mining and quar- "` "Ml d BUS +44 
ng 
Manufacturing 1,040 1,125 1 8.2 1,271 m 
Petroleum refining and related 143,829 155,078 7.8 170,408 9.9 
+ 1.5 8.5 


i 2 


r Revised. 


Source: U. 
Lë Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, July 1966 


while the indexes of labor c 

osts per dollar 
of product remained at the 1964 level 
سس‎ Prices.—Wholesale price in- 
dexes of selected machinery and equipment 
Important to the mineral-energy resources 


industry are shown in table 35. All indexes 
show increases for 1965, with oilfield ma- 
chinery and tools having the least increase 
and portable air compressors having the 
greatest increase. 


INCOME AND INVESTMENT 


During 1965 national income generated 
5 energy resources industries 
اس‎ : stantially both in the mining 
id is acturing sectors. In. the mining 
Ge x Own In table 36, the largest per- 
wii s 995 kor energy resources in 1965 
ان‎ 5 mining. However, the absolute 
dee come from crude petroleum and 
19 0 5 Bas still exceeded that of coal dur- 
en year. In the manufacturing sector, 
een 5 by petroleum refining in- 
iin 3 exceeding the average 
SE or all industries during the 
ja o Uum on new plant and equip- 

ibis ergy industries and other select- 
Een S ie manufactuing sectors are 
manufacture e 37. In the mining and 
fous ng phases of the energy indus- 
during „ were generally up 
el . Greatest Rains in the manu- 
lied p 1 Were in chemicals and al- 
s us Which includes the petroche- 
Industry, and in the coal and 


Plant awl cases in investment in new 
Se E equipment, although these are 
oxen down by energy industry. 


The book value of direct private invest- 
ment by U.S. companies abroad in foreign 
petroleum enterprises is shown in table 38. 
This investment increased by almost 1 bil. 
lion dollars in 1965. Direct investment by 
petroleum companies remained the major 
category of U.S. foreign investments. An 


Table 37.—Expenditures on new plant and 
equipment by firms in mining and selected 
mineral manufacturing industries 
(Billion dollars) 


1968 1964 1965 


Mining 1 ____.. ae 104 1.19 1.30 


Manufacturing: 
Primary iron and steel. 1.24 1.69 1.93 


Primary nonferrous 


metals .41 .48 .68 
Stone, clay, and glass 
products .61 .68 78 
Chemica! and allied 
products ..----.----- 1.61 1.97 2.59 
Petroleum and coal 
products 09پ“‎ E 2.92 3.36 3.82 
All manufacturing 15.69 18.58 22.46 


! Including fuels. 

Source: U.S. Department of Commerce, Office 
of Business Economies. Survey of Current Busi- 
ness, June 1965, p. 6: June 1966, p. 12. 
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Table 38.—Direct private investment of U.S. companies in foreign petroleum industries, 1965 
(Million dollars; net inflows to the United States (—) ) 


Petroleum All industries 
Undis- Undis- 

Book tributed Book Book tributed Book 

value Net earnings value value Net earnings value 

beginning capital of sub- end of beginning capital of sub- end of 

of year outflows sidiaries year of year outflows sidiaries year 

Canada 3.187 161 66 8,320 13.796 896 540 15.200 

Latin America 3.102 —80 21 8,034 8,894 171 298 9,371 
Other Western 

Hemisphere ....... 488 —5 7 500 1.311 89 39 1,487 

Europe .....---.---- 8,102 872 —b1 8,429 12,109 1,432 $81 13,894 

Africa ..----....-.-- 883 130 7 1,020 1,685 160 47 1,904 

Middle East ........ 1,240 246 3 1,491 1,332 254 $ 1,590 

Far Eat 814 106 —26 893 1,780 184 58 2,021 

Oceania 453 41 5 499 1,593 142 80 1,811 

International 1.064 41 20 1.133 1.885 48 80 2.017 

Total! ....... 14,834 1,018 52 15,820 44,886 3,871 1.525 49.245 


1 Totals do not add due to rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-35. 


important factor in the continuing increase 
in U.S. petroleum investment abroad is the 
reinvestment abroad of undistributed 
profits of U.S. subsidiaries and the rising 


market value of foreign securities held. To- 
tal direct foreign investment in the United 
States in 1965 and the value of the petro- 
leum component are shown in table 39. 


BUREAU OF MINES ACTIVITIES 


The industrial strength and security of 
the United States requires an adequate, de- 
pendable, and continuous supply of raw 
materials, of which energy resources are an 
indispensible part. Burcau of Mines pro- 
grams rclating to the energy economy have 
traditionally been concerned with the con- 
scrvation and development of mineral en- 
ergy resources. More recently, incrcasing 
emphasis has been placed on problems of 
minimizing adverse effects on human envi- 
ronment arising from the extraction, proc- 
essing, and utilization of these resources. 
The need to preserve environmental quali- 
ty has assumed major significance because 
the expanding national requirements for 


raw materials have increased pollution 
problems. 

Work continued during 1965 under the 
Bureau's established programs for mineral 
resources development. In addition to anal- 
ysis of problem areas relating to energy 
supply and demand, new emphasis was 
placed on the development of more precise 
and sophisticated techniques for forecasting 
key components of the energy economy, 
both for the short term and for mid-term 
periods up to 15 years. A number of the 
energy problems evaluated and analyzed 
under the resource and development pro- 
grams become subjects of research and 
investigation under the Bureau's programs 


Table 39,— Value of foreign direct investments in the United States 
(Millions of dollars) 


Industry 1961 1962 1963 1964 1965 
Total 2 لم ہے‎ ERR 1,392 7,612 7,944 8,863 8,812 
Petroleum 1.325 1.419 1.518 1.612 1.710 


Source: U. S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-35. 
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Table 40.—Research and development activity 


Funds expended (million dollars) 


unc و +9 + ص0پ رر ہے رذ‎ 
ےس‎ o. o, oea (milo olar 07 000 


Total Company Federal Government 
1963 P 1964 1963 P 1964 1963 P 1964 
1 refining and 
extraction as مد‎ oS 313 331 9 
ee of all industries 2.5 2.5 Sr EH 93 9 
emicals and allied products __ 1,279 1,284 1,016 1.054 263 230 
pent of all industries 10.1 9.6 18.8 18.3 3.6 8.0 
ndustries __ 7 777 12,686 13.353 5,406 5,158 1.280 7,600 
? Preliminary, 


Source: 
1966, Table 4. 


for minerals research. Bureau accomplish- 
ments and findings under these programs 
are reflected in Bureau publications, pub- 


as continuing series or as special re-‏ ھت 
ris.‏ 


Among the more significant Bureau ac- 
tivities in the energy sector during 1965 
were new developments in oil.shale re- 
و‎ The first Stage of a multimillion 
ia ا‎ Of oil-shale experimenta- 
ing carried out with the financial 
Se ing of the private sector, was complet- 
E Program involves perfection. of 
= Soch to form the basis for a commer- 
V Rr x E 
ne b the vast oil-shale deposits of 
hus o, Utah, and Wyoming. Other oil- 
E 5 work included a project for 
at ee of the feasibility to frac- 
SCH ge retort oil-shale underground by 
a .«Chniques as the use of high-voltage 

„CIty to burn pathways through de. 
Posits, and the use of nuclear explosives to 


creat š 
اہ‎ a subsurface chimney of crushed 


er dm continued during the year on 
Ce ken is We new potential markets for 
Dees IR more efficient and economic 
phi coal in generating power, in sup- 
0س‎ le for metallurgical use, and in 
res liquid fuels or high Btu gas 
1 . Of Particular note is the encour- 
d id ogress made in a research project 
ee Potential use of bituminous coal as 
black „„ a variety of carbon 
سکس‎ During the year the Bureau 
ments c to lead the Federal Govern- 
stimulate t t effort with industry to 
drad. * sale of United States coal 


Antipollution Projects related to energy 


National Science Foundation, Review of Data on Science Resources, No. 7, January 


resources were conducted singly or jointly 
during 1965 with other Government agen- 
cies. These included the preparation for 
pilot plant testing of a Bureau process for 
the economic means of removing sulfur 
dioxide from industrial stack gases; re- 
search in the pollution caused by acid 
mine water; research in the problems of 
removing sulfur from coal before it is 
burned in industrial furnaces; the adaption 
of nuclear techniques and materials for the 
rapid analysis of sulfur in coal; relating 
the components of auto exhaust to such 
variables as the physical and chemical 
properties of various gasolines and addi- 
tives, engine design, operation, and fuel.air 
mixture. 

Obligations of funds by the Bureau of 
Mines for its mineral resources develop- 
ment programs, research programs and re- 
lated activities during fiscal year 1966 to- 
taled 314 million dollars. Of these 
obligations, 13.2 million dollars were obli- 
gated for programs relating to mineral en- 
ergv resources and related activities. Table 
40 shows national expenditures for research 
and development activities in both the 
Federal and private sectors in 1964, the lat- 
cst vear for which data are available. Fe- 
derally financed research during that year 
continued to exceed expenditures for all 
industries in the private sector. Among the 
energy industries, petroleum refining re- 
mained the major source of research ex- 
penditures, with company financing domi- 
nating this segment. In chemicals, which 
includes petrochemicals and coal chemicals, 
the private sector remained the heaviest 
participant in 1964, with the Federal Gov- 
ernment contribution declining 33 million 
dollars below the 1963 level. 
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TE 
SITC Exports fer ere; Exec N Ae 
No. Cre I TE 
i3 Maa ج1‎ 188 Has 188 

121 } 
131 Kr eps es RI rem FINS MAS ra Feit 
2 Per eri. te LEI EE 1.48 10810745 assis KS 1423 

ums ے دی‎ _ l 2255 قدوے پت و‎ SA A AA. v MEN تج‎ 12281 


a wd Se 
Ba-clicured . 05. 2 2 104. 7 1118 17.833 Lë 1 ZA 649 


lated pd. an? x UR -— 
521 Tar crude chem:caw س‫‎ IECH Lang LI8O6 999 aura SILAM MEN 
8. 5 $215 . . fast? 


— 
. 34 * 
- 4 


1.217.573 2.994.334 2190 We 1.010.973 $31.84 971481 


Source: U.S. Departmen 
Foreign M N t of Commerce. Bureau of the Census U.S. Exports of umete and 
$53, 25. e F TAI Decemier 1588. and US Imports of Merchandise for Consumptsxa, 


INTERNATIONAL 


1 So regional distribution of which originate in Venezuela. increased in 
resources is shown exports of major energy 1965. Crude petroleum imports from the 
io Ween Be in table 41. Coal exports Middle East also expanded signifcantly 
ket for Us Se 2 1 main export mar- during the vear. The value of petroleum 
lion dollars Th; ened by about 11 mil- products imported from South America, 
increased ex ise 5 than offset by mainly Venezuela, and from Trinidad and 
ports of Pas to Canada. Direct im- the Netherlands Antilles, increased in 1965. 
America, main 5 from South Fuel oil remained the predominant compo- 
the value of 6 enezuela, declined. while nent in these product imports. Exports of 
and the Neth € imports from Trinidad petroleum products to Europe declined 

Netherlands Antilles, a portion of appreciably in value during the year, The 


Table 
43.—Workd production, U.S. production and consumption, selected mineral energy resources 


1964 
World U.S. apparent 
i produc- U.S. production consumption 
Commodity tion سی کت‎ TE y نی ت‎ MR HR 
selected Percent lercent 
mineral of world of werld 
energy Amount produc- Amount produc- 
resources tion tion 
ea == 
pet 
Natural on ——— thousand barrels.. 10.309.116 „ 2.786.822 27 8.282.76»᷑ M 
Bituminous and lignite million cubic feet.. NA 15.462.667 NA 13.688.373 NA 
Anthracite thousand short tons__ r 2.828.962 486,998 17 431.116 15 
Mug EE do r 209,700 17,184 8 14.400 7 
1965 
Crude 
Natural gas -------- thousand barrels... 11,063,154 2.848.514 28 8.910.922 $0 
ituminous and ian 00 cubic feet NA 16,039,753 NA 16,027,000 NA 
Anthracite thousand short tons 2.880,566 512,088 18 459,164 16 
xc c ات کے کک کت دا کپ ا‎ 9 208.900 14.866 8 12.900 6 


' Revised. 


NA Not available. 
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value of exports of natural gas from Cana- 
da to the United States increased moder- 
ately. 

The value of imports of mineral energy 
resources and related products, shown in 
table 42, exceeded the 1964 level by $87 
million. The greater part of this expansion 
was in petroleum products imports, the 
value of which increased about $139 mil- 
lion, and crude petroleum imports, the 
value of which was $39 million greater than 
that of 1964. Despite the increase in pro- 
buction of crude petroleum in the United 


States in 1965, this was again a smaller 
portion of total world production as shown 
in table 43. Commercial production of nat- 
ural gas and consumption in the United 
States continued to dominate the worid gas 
picture, although aggregate data are not 
available on commercial consumption 
abroad. Bituminous coal production in the 
United States, which has been expanding 
at an impressive rate, constituted a higher 
percentage of world production in 1965 
than during the previous year. 


Employment and Injuries in the Fuel 


Industries 


By Forrest T. Moyer 


General injury experience in the mineral 
fuel industries was less favorable in 1965. 
Of the major industry groups, the coal 
mining and the coke industries had higher 
injury-frequency and severity rates than in 
l e oil and gas industries had an 
increased rate of occurrence of injuries al- 
though the severity rate improved. How- 
ever, In the relatively small peat and na- 
tive asphalt industries, the injury 
np ee Was more favorable than in 


GE operating activity for the mineral 
uel industries, as measured by the average 


number of men working daily and the to- 
tal worktime, was higher than in 1964. 
Moderate declines in employment and 
worktime in the coal and peat industries 
were more than offset by gain in the other 
groups. 

In addition to the industry classifications 
included in this chapter, similar injury, 
employment, and worktime data on the 
metal, nonmetal, stone and aggregate in- 
dustries are presented in volume I. Corre- 
sponding data for broad classifications of 
mineral industry groups are given by States 
in volume III of the Minerals Yearbook. 


COAL 


uut رر‎ (fatal and nonfatal) 
gë oal-mining industry was less favora- 

€ in 1965 than in 1964. The frequency 
s of 45.79 injuries per million man- 
Padi E 5 was 2 percent higher 
1 a „ the severity rate ad- 
iin e a days lost per million man- 
bal 5 more than in 1964. The 
is e xs for 1965 was 9258 deaths, an 
i E over the 1964 record. This 
Ge udes 21 lives lost in three major 
inn _ comprising a mine fire with 7 fa- 
115 SE a West Virginia mine and two 
with 9 P'osions, one in a Colorado mine 

fatalities and one in a Tennessee 
une with 5 fatalities. In 1964 the coal- 
mning industry was free of major disas- 
5 Nonfatal injuries totaled 11,102 in 
Dien of less than 1 percent 
2 ee 4 total. Coal mines were active 
e ys in both 1965 and 1964. However, 
Gg oyment and worktime decreased 2 per- 
سن‎ in 1965 owing principally to the 
Déeg iis In activity in anthracite 
for | ^e mployment and injury statistics 
ën are based on final data for anthra- 
E Ines and preliminary data for bitu- 

us coal and lignite mines. 


Bituminous Coal Mines.—The safety rec- 
ord at bituminous coal and lignite mines 
in 1965, according to preliminary data, 
was less favorable than in 1964. The com- 
bined (fatal and nonfatal) frequency rate 
of 44.39 injuries per million man-hours of 
exposure was 4 percent above 1964 and 
the severity rate of 9,230 days lost per 
million man-hours increased 11 percent. 


Fatal injuries increased 32 in number in 
1965. Part of this increase was attributed 
to three major disasters that claimed 21 
lives. No major disasters occurred in 1964. 
The fatal frequency and severity rates of 
1.08 and 6,474, respectively, were both 15 
percent higher than the corresponding 
1964 rates of 0.94 and 5,637. Of the 250 
fatalities, 214 occurred in underground 
workings, 17 on the surface, 18 at strip 
mines, and ] at an auger mine. Four types 
of accident caused 83 percent of the overall 
death total. Falls of roof, face, or rib killed 
126 men (50 percent); haulage accidents 
took 40 lives (16 percent) ; machinery ac- 
counted for 27 fatalitics (11 percent) ; and 
explosions claimed 14 lives (6 percent). 
The remaining fatalities resulted from a 
variety of causes such as electricity, explo- 
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*ives, and others, The Burcau of Mines es- 
mated. that 10,095 nonfatal injuries oc. 
cured in 1965 ata frequency rate of 43.3] 
and a severity rate of 2,757 per million 
man hours of exposure. In comparison 
with 1964 data, nonfatal injuries increased 
3 percent in number and § Percent each in 
the frequency and severity rates, 

Bituminous coal mines were active 213 
days in 1065, | more day than in 1964 
However, average daily employment and 
the total man hours of worktime declined 
less than | percent cach. 

Anthracite Mines,- -Injury experience for 
anthiacite mines Was improved in 1965, as 
reent decrease in the 
اس‎ hequency rate and à 49-percent de. 
eane in the injuty-seveiity rate, 

Fatal injuries diopped. to 8, a 67-percent 
Improvement over 1964 and a record low 
fo the anthracite industry, Deaths oc- 
"mol at a rate of 0.49 per million man- 
hou in 1965 a compared. to 1.18 per mil- 
lon man boms in 1964. The severity rate 


of fatalities 931) was 59 percent better 
than the i e (7,070) . AU of the eight 
fatalities reported in 1965 occurred in e 
derground workings. Falls of roof, face, : 
rib claimed five lives; inrush of water se 
material, two; and haulage, one. dinde 
injuries totaled 1,067 in 1965 and gd | 
at a frequency rate of 65.16 and a 7 
rate of 2.004 per million man-hours i : 
posure. Compared with 1964 data, pis 
injuries decreased 20 percent in ven S 
percent in the frequency rate, and e 
cent in the severity rate. Records show 
700 of the nonfatal injuries occurred un 
derground, 31 on the surface, 146 at 0 
mines, 13 at culm banks, 1 at ٹوش‎ : 
at shops, and 162 at preparation eet 
Employment continued to decline wi GE 
Percent: fewer men working than in Se 
Employces worked 20 percent uu ni 
hours and averaged 1,471 hours for 175 
year, 79 hours less than in 1964. Anthra a 
mines were active 204 days, 10 less than 
1964. 


u —— — G—— À—Á 
A vorago A verago Number of Injury سد‎ Aer 
7 à SE uctive Man-duys Man hours injuries million man 
nduatry and your working mine Work: worked i 
daily | daya 1 (thousand) (thousand) Fatal Nonfatal Frequency Severity 
BHituminous i 
Coal mines; 718 
e 194 29.453 232.871 — 275 9902 48.70 9 712 
RUN 147.276 196 2X. N63 228 267 263 9,783 44.01 8'834 
HI 143,674 204 29.289 232.136 252 9.838 48.47 8 312 
HIT 137,017 212 29.200 232,037 218 9,728 42,86 9.230 
10 t, v ina, 137000 213 29.153 231.710 250 10.035 44.39 ; 
Anthracite m neg; 
HU 165.792 196 3.094 22.424 19 1.295 58.60 1 
102 14.010 204 2.853 20,680 26 1.161 57.40 12.367 
bonn. 18.49% 216 2,912 21,048 32 1,295 63.05 9.650 
164 13.144 214 2,812 20,368 24 1,342 67.07 4.936 
ETT 11,132 204 2,271 16,375 8 1.067 65.65 , 
Total coal minep; 4 9.596 
HUT ۱ 107,568 194 32,551 255.296 294 11.197 45.01 9.688 
TIS) 161,246 197 31.716 218.946 — Zug 10.944 45.12 9.128 
1004 157,126 205 32.200 253.185 284 11.133 45.09 8.420 
ژ۸‎ 160,761 212 32.012 252405 242 1⁄1 070 44.82 8.947 
to 8 145,132 212 31,424 ' 


p Preliminary., 


' Avernye number of men at work eac 
considered, thie number is lower than number of 
payroll 


Average in which operating time of each mine ia weighted b 
t Inetudea lignite. 


COKE 


In the coking industry both the injury reported in 1965 compared with ] in the 


frequency and severity rates were less fa- preceding year and the number of nonfatal 
vorable than in 1964. Seven fatalities were disabilities increased 12 percent. The rate 
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of occurrence of all injuries was 8 percent 
above 1964 and the severity rate more than 
doubled to 1,805 days lost per million 
man-hours of work in 1965. 

Operating activity was appreciably 
higher and the average number of men 
working gained 8 percent over that of 
1961. Total man-hours of worktime in- 
creased 6 percent in 1965 and the plants 
were active an average of 352 days. 

Slot Oveas.—Injuries (fatal and nonfa- 
tal) at slot ovens increased 2] percent in 
number and 14 percent in frequency of oc- 
currence per million man-hours of work- 
ume. Employment increased 8 percent in 
1965 and man-hours gained 6 percent over 


1964. Slot-oven employees worked an 8 
hour shift while producing 69,234,787 tons 
of coke (and breeze). ‘The plants were ac 
tive an average of 357 days. 

Beehive Ovens.—The safety record at 
bechive-oven plants was improved substan- 
tially. No fatalities occurred. in 1965, for 
the third consecutive year, and nonfatal in 
juries decreased 10 percent in number and 
24 percent. in frequency compared with 
1964. There also was a marked. improve: 
ment in the injury-severity rate, ۰ 
ment and man-hours increased 22 and 10 
percent, respectively, and tbe men averaged 
1,708 hours for the year while working a 
7.7-hour shift. 


Table 2.—Employment and injury experience at coke ovens 
im the United States, 1961-65 : 


Average Average T Number of Salat rate. ہیں‎ 
Ind " active an-days Man- h, urs injuries ln tnn ours 
Ustry and year working plant worked worked 
ily 2 days? = (thousand) * (thouzand) Fatal Nonfatal Freu Haverty 
Slot Ovens: 
انی‎ eee 13 106 359 4 767 37 1 3 177 4 1 
1963. er 1272 343 442% 4, 959 7 227 t tt, HA 
1844 12.596 255 4 524 2. 1 22 7 17 f, 44 “A 
1965 13 ‘21 252 4713 27 677 1 14,4 4 z^ dé 
WEE 14.003 357 d f BY ZA 7 Vez 125 J ء1٤‎ 
Se Ovens: 
152 425 196 s 747 25 4 22 NA 
ہی‎ 7766 77 191 "s Wë: z 1 27 ⁄% nA 
10954 777707007 347 و2‎ 7% 4,7 zz 4. 75 GO 
1965 — re 475, 720 94 7&7 š V, پر‎ 7% t, 457 
ہے سد وو داوج‎ 212 zzz 115 . dg رھ‎ wv. ۸,2 رر‎ 
AN Oveng- 
IK? re 
TE 13 224 274 4 v: z u 2 j CZ nA 
5 12 * uy 4 rye 1 25 7 45 d 
Tr 12 «45 ilz 4 >>, رم7‎ 7 z.t Ç v 0 
iU; عو ,+ 4 4 ومن $47 ?1 عماج‎ 1 Cé 7 za “°; 
ucc 16.252 2 اوت‎ o 1 2 t5 jov 
NA Not b 
Al daia are fumi 
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Table 34.— Indexes of relative labor cost, bituminous coal and petroleum mining 
(1957-59—100) 


Index of labor costs per 
unit of output? 


Index of value of product 
per man-period ? 


Index of labor costs 
per dollar of product 


Year 
Bituminous Bituminous Bituminous 
coal Petroleum coal Petroleum coal Petroleum 
19861 86 100 114 108 92 108 
1962 8 82 98 118 114 89 102 
1969 |. e r 76 98 r 125 119 r 85 101 
1964 ....-.... 15 98 132 121 84 102 
1965 ..---.--- 76 98 139 125 84 102 


r 


ised. 
1 Bituminous index based upon net tons per man per day (See chapter on Bituminous Coal in 


volume 2 of Minerals Yearbook) and index of average earnings derived from Bureau of Labor 


Statistics data on hourly earnings; petroleum in 


based on barrels per year (see chapter on 


Petroleum in volume 2 of Minerals Yearbook) and Bureau of Empioyment Security data on total 


wages in petroleum production. 


3 Bituminous index based on net tons per man per day and mine values of production; petroleum 
index based on average employment and total value of production. 


3 Bituminous índex based 


on index of value per man per day and index of average earnings: 


betroleum index based on tota! value of production and total wages. 


The index of major input expenses for 
fossil fuels mining, as shown in table 33, 
indicates changes in operating costs, rather 
than the actual cost of producing these 
fuels because capital costs are omitted. The 
upswing in the index of input expenses for 
bituminous coal in 1965 reverses the down- 
ward trend evident for the past several 
years. This would indicate that continuing 
wage increases were not offset by produc- 
tivity advances as had been true in the 
recent past. | 


Relative Labor Cost.—In the indexes of 
relative labor costs, shown in table 34, the 
average earnings by productivity are ad- 
justed to indicate the movement of real 
labor cost per dollar of product obtained, 
the value of product per man-period, and 
the labor costs per unit of output. For bi- 
tuminous coal, the index of labor cost per 
unit of output increased in 1965, while pe- 
troleum remained unchanged. The index 
of value of product per man-period con- 
tinued to show steady gains for both items, 


Table 35.—Wholesale price indexes of selected machinery and equipment items 
(1957-59— 100) 


. Mining Construction 
Oilfield machinery Power cranes, machinery Specialized 
Year machinery and draglines, an construction 
and tools equ: pment shovels, etc. equipment machinery 
%;; K 79-07 101.8 107.8 105.4 107.5 107.8 
1069 — E +2 103.2 108.4 106.1 107.8 107.4 
1963 7+00 102.6 109.1 108.8 109.6 108.1 
//; 0 r 104.3 r 110.6 111.8 112.4 108.5 
ö»; 8 104.7 118.3 118.7 115.3 110.3 
Mixers, 
Portable Scrapers Contractor's pavers, Tractors 
air and air tools, spreaders, other than 
compressors graders handheld etc. farm 
EE 
/ 2د‎ 114.1 104.4 118.5 108.4 108.0 
C ͤ 113.7 105.3 118.5 110.3 108.6 
196$ 4ص‎ 7 20 115.1 108.6 113.5 112.1 110.8 
1064.23.55 88 117.6 110.8 1 116.3 114.7 
96 د‎ 128.7 114.2 1 119.8 117.6 
EE کک ا ا‎ a 
r Revised 


! Series discontinued January 1964. 


Source: Bureau of Labor Statistics. 1962 Statistical Supplement, Monthly Labor Review, p. 79. 


and Wholesale Prices and Price Indexes, January 1966 
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Table 36.—National income by industrial origin in selected industries 


ccn a ا‎ 


1963 1964 f n 196 
19 d rom 1963 1965 Change 
Industry (millions) (millions) (percent) (millions) from 1964 
r ۳ 


(percent) 
All industries 


Mining - اھ و‎ $517,281 + 7.3 $559,020 8.1 
M کی ت جس‎ i 97 — 0.1 6.432 8.1 
N EON: 785 883 12.5 1.025 16.1 
rude netrnlaa Al ےسج‎ 1,212 1,284 5.9 1,361 6.0 

* petroleum and natural 
Nonmetallic mining and dur. 2089. SERS 2778 +44 

ing 3 

Manufacturing 1,040 1,125 Bs 8.2 1,271 rise 
Petroleum refining and related = 199.078 E 9.9 
+ 1.5 8.5 


i D 
ndustries TTT 4,597 4,667 f 5,063 + 8. 
Revised. 


Source: II. 
U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, July 1966, 


Wee the indexes of labor costs per dollar 

of product remained at the 1964 level. 

Ce Prices. —wholesale price in- 

"i es of selected machinery and equipment 
portant to the mineral-energy resources 


industry are shown in table 35. All indexes 
show increases for 1965, with oilfield ma- 
chinery and tools having the least increase 
and portable air compressors having the 
greatest increase. 


INCOME AND INVESTMENT 


During 1965 national income generated 
TT the mineral energy resources industries 


e دسا‎ In the manufacturing sector, 
Se dë rated by petroleum refining in- 
5 مات‎ exceeding the average 
e or all industries during the 
ius on new plant and equip- 
SS ‘Ty industries and other select- 
shown Ing and manufactuing sectors are 
in table 37. In the mining and 
cturing Phases of the energy indus- 
during „„ were generally up 
lacturing 2 reatest gains in the manu- 
lied produ ۱ or were in chemicals and al- 
ical in $ which includes the petroche- 
eoo USTY, and in the coal and 
cludes ون ا ا‎ category which in- 
sector, whi ig feedstocks. In the mining 
significant c Includes fuels, there were 
pla ana creases in investment in new 
hot broke equipment, although these are 
n down by energy industry. 


The book value of direct private invest- 
ment by U.S. companies abroad in foreign 
petroleum enterprises is shown in table 38. 
This investment increased by almost 1 bil- 
lion dollars in 1965. Direct investment by 
petroleum companies remained the major 
category of U.S. foreign investments. An 


Table 37.—Expenditures on new plant and 
equipment by firms in mining and selected 
mineral manufacturing industries 
(Billion dollars) 


1963 1964 1965 


Mining! 44 1.04 1.19 1.30 


Manufacturing: 
Primary iron and steel. 1.24 1.69 1.93 


Primary nonferrous 


metals 41 48 68 
1 EE 
سی ماس خی سی‎ 1.61 1.97 2.59 
Petroleum and coal 2.92 $36 3.82 
All manufacturing 15.69 18.58 22.45 


20000۸-00 
! Including fuels. 


Source: U.S. Department of Commerce, Office 
of Business Economics. Survey of Current Busi- 
ness, June 1965, p. 6; June 1966, p. 12. 
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Table 38.—Direct private investment of U.S. companies in foreign petroleum industries, 1965 
(Million dollars; net inflows to the United States (—) ) 


Petroleum 


All industries 
Undis- Undis- 

Book tributed Book Book tributed Book 

value Net earnings value value Net earnings value 

beginning capital of sub- end of beginning capital of sub- end of 

of year outflows sidiaries year of year outflows sidiaries year 

Canada 3.187 161 66 8.320 13.796 896 540 15.200 

Latin America .....- 3,102 —80 21 $,034 8,894 171 298 9,371 
Other Western 

Hemisphere ....... 488 —5 7 500 1.311 89 39 1.437 

urope .-...-------- 3.102 372 —51 3.429 12,109 1.432 881 13,894 

Africa ~-..-_-_-.__-_- 883 130 1 1,020 1,685 160 47 1,904 

Middle East ........ 1,240 246 3 1,491 1,332 254 8 1.590 

Far East 814 106 —26 893 1.780 184 58 2,021 

Oceania ...........- 453 41 5 499 1.593 142 80 1,811 

International 1.064 41 20 1.133 1.885 43 80 2.017 

Total ....... 14.384 1.013 52 15.320 44,386 8,871 1,525 49,245 


1 Totals do not add due to rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-35. 


important factor in the continuing increase 
in U.S. petroleum investment abroad is the 
reinvestment abroad of undistributed 
profits of U.S. subsidiaries and the rising 


market value of foreign securities held. To- 
tal direct foreign investment in the United 
States in 1965 and the value of the petro- 
leum component are shown in table 39. 


BUREAU OF MINES ACTIVITIES 


The industrial strength and security of 
the United States requires an adequate, de- 
pendable, and continuous supply of raw 
materials, of which energy resources are an 
indispensible part. Bureau of Mines pro- 
grams rclating to the energy economy have 
traditionally been concerned with the con- 
scrvation and development of mineral en- 
ergy resources. More recently, increasing 
emphasis has been placed on problems of 
minimizing adverse effects on human envi- 
ronment arising from the extraction, proc- 
essing, and utilization of these resources. 
The need to preserve environmental quali- 
ty has assumed major significance because 
the expanding national requirements for 


raw materials have increased pollution 
problems. 

Work continued during 1965 under the 
Bureau's established programs for mineral 
resources development. In addition to anal- 
ysis of problem areas relating to energy 
supply and demand, new emphasis was 
placed on the development of more preci 
and sophisticated techniques for forecasting 
key components of the energy economy 
both for the short term and for mid-term 
periods up to 15 years. A number of thc 
energy problems evaluated and analyzed 
under the resource and development Pro, 
grams become subjects of research af 
investigation under the Bureau's programs 


Table 39,— Value of foreign direct investments in the United States 
(Millions of dollars) 


222 MM 8 


Industry 1961 1962 1963 1964 1965 
———————— ہر رہ‎ —äꝓ—?—é— —— مت‎ 
Total E 7,892 7,612 7,944 8,363 7716 
Petroleum ........... 1,325 1,419 1,513 1,612 1, 


Z= s = > — = = x ت‎ 


Source: U.S. Department of Commerce, Office of Busi ica. of Current Busi- 
ness, September 1966, pp. 30-35. of Business Economics. Survey 
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Table 40.— Research and development activity 


Funds expended (million dollars) 
DIE EEN 


Total Company Federal Government 
1963 P 1964 1963 P 1964 1963 P 1964 
Petroleum refining and 
EXtrACtIONn 213 337 293 1 
Percent of all industries 2.5 2.5 5.4 pr Ds ei 
hemicals and allied products __ 1,279 1,284 1.016 1,054 263 230 


Source: Nati i i i 
1966, Table ^ onal Science Foundation, Review 


for minerals research. Bureau accomplish- 
ments and findings under these programs 
are reflected in Bureau publications, pub- 


lished as continuing series or as special re- 
ports. 


_Among the more significant Bureau ac- 
tivities in the energy sector during 1965 
were new developments in oil-shale re- 
search. The first Stage of a multimillion 
dollar program of oil-shale experimenta- 
Ton, being carried out with the financial 
hacking of the private sector, was complet- 
سان‎ Program involves perfection of 
echnologv to form the basis for a commer- 
cial enterprise to Produce petroleum-like 
materials from the vast oil-shale deposits of 
Colorado, Utah, and Wyoming. Other oil- 
دہ‎ research work included a project for 
€ determination of the feasibility to frac- 
ure and retort oil-shale underground bv 
ie techniques aS the use of high-voltage 
ectricity to bum Pathwavs through de- 
تھ‎ and the use of nuclear explosives to 
i» à subsurface chimney of crushed 


Work also continued during the year on 


= ینک‎ for new potential markets for 
VE ot Pn mone efhcient and economic 
e coal in generating power, in sup- 
P Ying coke for metallurgical use, and in 
fone liquid fuels or high Btu gas 
E oal. Of Particular note is the encour- 
Sé ا‎ made in a research project 
See Potentia] usc of bituminous coal as 
lad, materia] for a variety of carbon 
S During the year the Bureau 
ge to lead the Federal Govern- 

cooperative effort with industry to 


stimu] : 
ا‎ the sale of United States coal 


Antipollution projecu related to energy 


of Data on Science Resources, No. 7, January 


resources were conducted singly or jointly 
during 1965 with other Government agen- 
cies. These included the preparation for 
pilot plant testing of a Bureau process for 
the economic means of removing sulfur 
dioxide from industrial stack gases; re- 
search in the pollution caused by acid 
mine water; research in the problems of 
removing sulfur from coal before it is 
burned in industrial furnaces; the adaption 
of nuclear techniques and materials for the 
rapid analvsis of sulfur in coal; relating 
the components of auto exhaust to such 
variables as the physical and chemical 
properties of various gasolines and addi- 
tives, engine design, operation, and fuel-air 
mixture. 

Obligations of funds by the Bureau of 
Mines for its mineral resources develop- 
ment programs, research programs and re- 
lated activities during fiscal year 1966 to- 
taled 31.4 million dollars. Of these 
obligations, 13.2 million dollars were obli- 
gated for programs relating to mineral en- 
ergv resources and related activities. Table 
40 shows national expenditures for research 
and development activities in both the 
Federal and private sectors in 1964, the lat- 
est vear for which data are available. Fe- 
derallv financed research during that year 
continued to exceed expenditures for all 
industries in the private sector. Among the 
energy industries, petroleum refining re- 
mained the major source of research ex- 
penditures. with companv financing domi- 
nating this segment. In chemicals, which 
includes petrochemicals and coal chemicals. 
the private sector remained the heaviest 
participant in 1964, with the Federal Gov 
ernment contribution declining 33 million 
dollars below the 1963 level. 


- ù m 
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Table 42.—Value of imports and exports, mineral energy resources, and products 


(Thousands) 
Exports of domestic 


SITC Imports for consumption merchandise 
No. Group 
1963 1964 1965 1968 1964 1965 
321 Coal coke ete. ت99‎ $6,301 $16,233 $15,115 $482,058 $473,579 $494,259 
331 Petroleum, crude, ete . 1,065,107 1, 148,069 1,187,742 4,616 3,806 4,923 
332 Petroleum produet ___ 701,536 125,103 864,114 441,008 415,028 412,682 
341 Gas, natural and 
manufaeturdd 103,753 106,702 113,838 17,853 19,081 34,640 
ee S 6ق‎ 
Total: mineral fuels, 
lubricants, and re- 
lated products _______ 1,882,696 1,996,107 2,180,809 945,585 911,494 946,504 
521 Tar, crude chemicals |... 34,977 8,721 9,275 65,438 79.590 24.977 


.. —A— ] اا‎ 
Grand total ` 1,017,673 2,004,834 2,190,084 1,010,973 991,084 971.481 
Source: U.S. 


Fore) Department of Commerce, Bureau of the Census. U.S. Exports of Domestic and 
1965, Pr Merchandise FT410, December 1965, and U.S. Imports of Merchandise for Consumption, 


INTERNATIONAL 


The Value of regional distribution of which originate in Venezuela, increased in 
US. imports and exports of major energy 1965. Crude petroleum imports from the 
resources is shown in table 41. Coal exports Middle East also expanded significantly 
to Western Europe, the main export mar- during the year. The value of petroleum 
ket for U.S. coal, declined by about 11 mil- products imported from South America, 
lion dollars. This was more than offset by mainly Venezuela, and from Trinidad and 
increased exports to Canada. Direct im- the Netherlands Antilles, increased in 1965. 
ports of crude petroleum from South Fuel oil remained the predominant compo- 
America, Mainly Venezuela, declined, while nent in these product imports. Exports of 
the value of crude imports from Trinidad petroleum products to Europe declined 
and the Netherlands Antilles, a portion of appreciably in value during the year, The 


Table 43—Worid Production, U.S. production and consumption, selected mineral energy resources 


1964 


EEGENEN 
World U.S. apparent 
produc- U.S. production consumption 
selected Percent Percent 
mineral of world of world 
energy Amount produc- Amount produc- 
resources tion tion 
Crude petrol " 
Nat 0بس ند‎ thousand barrels... r 10,309,116 * 2,786,822 27 r 3,232,769 
Bitumin ہش‎ TAIN million cubic feet NA "15,462,667 NA 15,536,873 NA 
i th e 486.998 17 431,11 
R 5 ۱ S 20010 17.184 8 14.400 7 
1965 
سای‎ 22 30 
Natural en um thousand barrels.. — 11,063,154 2.848.514 26 3.310,32 
Bituminous an Tessas million cubic feet. _ NA 16,039,753 NA 16.027.000 NA 
ignite 
Anthrac} thousand short tons. 2,880,566 512,088 18 459, : D 1 Ó 
VVV do- 208.900 14.866 8 12. 


۳ 
Reviseq. NA Not available. 
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Employment and In juries in the Fuel 
Industries 


By Forrest T. Moyer 


General injury experience in the mineral 
fuel industries was less favorable in 1965. 
Of the major industry groups, the coal 
mining and the coke industries had higher 
injury-frequency and severity rates than in 
1961. The oi] and gas industries had an 
increased rate of occurrence of injuries al- 
though the severity rate improved. How- 
ever, in the relatively small peat and na- 
tive _ asphalt industries, the injury 
os Was more favorable than in 


; Overall operating activity for the mineral 
uel industries, as measured by the average 


number of men working daily and the to- 
tal worktime, was higher than in 1964. 
Moderate declines in employment and 
worktime in the coal and peat industries 
were more than offset by gain in the other 
groups. 

In addition to the industry classifications 
included in this chapter, similar injury, 
employment, and worktime data on the 
metal, nonmetal, stone and aggregate in- 
dustries are presented in volume I. Corre- 
sponding data for broad classifications of 
mineral industry groups are given by States 
in volume III of the Minerals Yearbook. 


COAL 


EN experience (fatal and nonfatal) 
ot the coal-mining industry was less favora- 
ble in 1965 than in 1964. The frequency 
e of 45.79 injuries per million man- 
e exposure was 2 percent higher 
ei ۰ 1964 and the severity rate ad- 
i ed to 8,947 days lost per million man- 
ours, 6 percent more than in 1964. The 


in a West Virginia mine and two‏ سد 
o Plosions, one in a Colorado mine‏ 10 
l fatalities and one in a Tennessee‏ 

82 with 5 fatalities. In 1964 the coal- 
: 8 industry was free of major disas- 
e feet Injuries totaled 11,102 in 

Eë 15 ce of less than | percent 
6ا‎ both 1965 and 1964. However, 
ےت‎ nt and worktime decreased 2 per- 
LIA 1965 Owing principally to the 
Nune ecline in activity in anthracite 
for تہ‎ mployment and injury statistics 
are based on final data for anthra- 


Cite mi im 
oe and Preliminary data for bitu- 
US Coal and lignite mines, 


Bituminous Coal Mines.—The safety rec- 
ord at bituminous coal and lignite mines 
in 1965, according to preliminary data, 
was less favorable than in 1964. The com- 
bined (fatal and nonfatal) frequency rate 
of 44.39 injuries per million man-hours of 
exposure was 4 percent above 1964 and 
the severity rate of 9,230 days lost per 
million man-hours increased 11 percent. 


Fatal injuries increased 32 in number in 
1965. Part of this increase was attributed 
to three major disasters that claimed 21 
lives. No major disasters occurred in 1964. 
The fatal frequency and severity rates of 
1.08 and 6,474, respectively, were both 15 
percent higher than the corresponding 
1964 rates of 0.94 and 5,637. Of the 250 
fatalities, 214 occurred in underground 
workings, 17 on the surface, 18 at strip 
mines, and | at an auger mine. Four types 
of accident caused 83 percent of the overall 
death total. Falls of roof, face, or rib killed 
126 men (50 percent); haulage accidents 
took 40 lives (16 percent); machinery ac- 
counted for 27 fatalities (11 percent) ; and 
explosions claimed 14 lives (6 percent). 
The remaining fatalities resulted from a 
variety of causes such as electricity, explo- 
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reported in l compar with I in the 
Preceding vear and the number of nonfa 
drsabuliüucs increased 12 percent. The rate 


fa- 
Za: * era were 


EMPLOYMENT AND INJURIES IN THE FUEL INDUSTRIFS 


of occurrence of all injuries was 8 percent 
above 1964 and the Severity rate more than 


doubled to 1,805 days lost per million 
man-hours of work in 1965. 
Operating activity was appreciably 


higher and the average number of men 
working gained 8 Percent over that of 
1%. Total man-hours of worktime in- 
creased 6 percent in 1965 and the plants 
were active an average of 352 davs. 

Siet Ovems.—Injuries (fatal and nonfa- 
tal) at slot ovens increased 2] percent in 
number and 14 percent in frequency of oc- 


ume. Employment increased 8 percent in 
1965 and | 
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1964. Slot-oven employees worked an B. 
hour shift while producing 9,294,747 ums 
of coke (and brecs). The plants were s- 
tive an average of 357 days. 

Beehive Ovens.—T he safety rcand at 
bechive-oven plants was Improved sutatan- 
Wally. No fatalities Occurred in 1, ben 
the third consecutive year, 2 ta um. 
juries decreased lo percent in nutter arul 
24 percent in frequency ¿rrnparecd with 
1961. There ab was 2 marked . 
ment in the Mijury-woverntivy ratr. Vn -u 
ment and man-hours ایی عریز‎ ZZ aru) 14 
percent, respectively, app] the rre, aset ایی‎ 
1205 bun frr the year while ut 2 
7.7 hour shift. 
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7 permanent total. 359 permanent partial, 
and &617 temporary total disabiliues For 
permanent partia! and ternporary total dis 
abiliues the average ume los was 40 dau. 
a decine of I das from 1964. Average se- 
verity of all iure in 1965 was 96 dau. 
whereas in 1964 پر‎ was 123 Cavs. 


marine 
refining. 


. e 


Table 3.—Fanplov meat and injury 
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and marketing segments. Severin ras d 
mjunes improved in al! areas Cpt BER 
ral gasoline. manne transportapon rä 
and coastwise;, and refining. The Tema 
ing nine departments were 5 
the 23&-dav drop in tbe er: N rate dl 
injuries. Both tbe frequency and m 
Yates were reduced m tbe produc oa. pe 
hne gas. research and VV 
miscellaneous department Re&ning 
had higher injury rates in both frequeno 
and severity than in 1964. 


of the off industry (ali activities) and be 


۲ : Ul usis a کے ےد ہے‎ ML dE NE 


Average Number of E Se راو‎ 
men Man-hours injurjes 
Y er worr: worked 7 uracy Severity 
daily © (thousand) Fatal Noníatal Freq 
I u JJ سے‎ VES Nal Preasa cor 
° 1.07 
C et سر‎ SA 45? 721 951.743 111 & r97 e 1.124 
EE et e 459 255 9-4 172 121 9 336 9 46 1.040 
jp eee" mM 8 451 721 974.877 93 9 125 9 51 1.1 
ieee P tee 34و 70 9 1 5 109 525 916 697 427 جی‎ 
جوف‎ sd ,, 435, 935 931.545 5 8.963 S 
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in iure included in 
contained for 1961 through 1962. Permanent total injuries | 


PEAT 


Ju th. 7 th at tus gy ari 
the Biati tag 


Processing of peat 
‘A wwnlatal Injuries dropped 
% Lin پور‎ VAs “nn pared with 1964. 
181: truss, Nj „ Huren at the rate of 
J6 77 pr . "nan hours of eX posure. 
A thew 2 wore ID extraction, at a fre. 
4. tale off 774, and the remaining 10 
AAI روز‎ tige tation at a rate 


A 2714 Jf mii man hours. There 
r ti, fie ip 9st, 


“iH thy 1 tunil atal 
1 tit (49914) isab) 


Injuries, 2 were per- 
^s, | from a han. 


dling material accident and the oo 
machinery. Handling material Ed a 
counted for five of the temporary tot hih: 
juries: slips or falls of persons and pun 
ery three each, and stepping or d 
on sharp or loose objects and haulage 
each. 

A total of 623 employees, 20 percent les 
than in 1964, had an average work e 
1.259 hours each. The decline in nas 
ment was accompanied by a 30 percen 
crease in man-hours worked. 


Table 4—¥mployment and injury experience in the peat industry 


in the United States, 1961-65 

Average Number of Injury ra hours 

T ^u; men Man-hours injuries million man- 
working worked verity 

daily (thousand) Fatal Nonfatal Frequency Se 
duxere LU 8 
747 
ge LM e 765 1.3838 17 er $00 
(en TT 623 977 `` 19 1 510 
D See 674 957 ے۔‎ 11 2 14551 
ور نت‎ ç نے جج‎ 781 KE 24 21. 


623 


1,122 
784 
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NATIVE ASPHALT 


À total of 27 injuries at native asphalt 
operations in 1965 resulted in a frequency 
rate of 2945 per million man-hours of ex- 
posure. There were 15 injuries under- 
ground, including 1 fatality due to an in- 
rush of water. One nonfatal injury was 
reported at surface operations, four in 
open-pits, and seven in Processing plants. 
Of the 26 nonfatal injuries, machinery ac- 
cidents were the leading cause with 6 in- 
Juries; 5 were from slips or falls of persons; 


4 resulted from handling material; 3 each 
from falling material or objects and all 
other; 2 from working with handtools; and 
l each resulted from stepping or knecling 
on sharp or loose objects, haulage, and in- 
rush of water. The injury-severity rate of 
7,945 days lost per million man-hours de- 
creased 52 percent from the 1964 figure. 
The number of men emploved increased 21 
percent and man-hours increased 20 per- 
cent above the previous year. 


Table 5.—Employment and injury experience at bituminous limestone, bituminous 
madstone, and gilsonite mines and mills im the United States 1961-65 


Average Average Number of Injury rates per 
Y men active — Man-days Man-hours injuries million man-hours 
d Working days worked worked WS 
daily (thousand) thousand) Fatal Nonfatal Frequency Severity 
o te F 
T Me A 383 256 98 792 1 30 39.17 8.765 
1969 358 219 100 800  .... 13 16 25 146 
1964... 417 260 108 573 2 35 42 41 14.576 
1965; 7770---- 369 256 94 762 2 30 41 97 16.701 
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EA 448 253 113 917 26 29 45 7.945‏ ا 
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D 5 to increasing national energy 
i Mone highlighted by the continu- 
ES demand for coal for the gen- 
pee electric Power, the output of bi- 
2 dees and lignite in 1965 passed 
18 jer 1011-07 mark for the first time 
ard SC es emphasizing the steady up- 
. 9m the recent low of 403 mil- 
end In 1961. There were corre- 
H m. upward trends in consumption, 
po , mechanization, and productivity. 
n.—The output of bituminous 
11 in the United States in 
uhon tons—was 5 rcent 
dee pen the 187 million tons 1 
„ne gain was attributed largely to 
ities, gester 5 by the electric util- 
at coke ovens, and an in- 


e major ° ° 
duction, Jor seasonal fluctuation in pro- 
summer, A." Period of 12 days in mid- 

` According to the Bureau of Labor 


Statisti 
SG, U.S. Department of Labor, time 


* 1 0 7 4 
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Consumption 96 
Distribution 102 
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World production 153 
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SUMMARY 


lost because of strikes. totaled 258,000 man- 
days in 1965, compared with 340,000 man- 
days in 1964. 

Trend of Employment.—Employment in 
1965 indicates a continuation of the down- 
ward trend that has prevailed for more 
than a decade, owing largely to increasing 
mechanization, Conversely, output per man 
day has continued its steady upward trend, 
which has more than doubled during the 
past 12 years. 

Index to Capacity.—Since it is impossible 
for all mines to operate every working day 
in the year, an estimate of 280 days for 
calculating potential capacity was suggested 
some years ago by the coal committee of 
the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. The 
average output per day worked in 1965 was 
2.9 million tons, which if applied to 280 
days, gives an annual potential output of 


1 Assistant chief, Section of Fuels, Division of 


isory industry economist, Division of‏ سن 
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Lan E t Du. SH era se asaiabil- 
TA X "aa cum ہی‎ ad Gier factors 
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emirate ent that was 
(Lat Meana 7i at e zend mines 
H je LET ہے‎ weed #9 percent—2 
pe aun, Ga K Ze previous vear. 

Wheto ag Ceammg—Arpproximately 65 
ITN v ie zen coal) and lignite 
mret m ue Tie Sates dn 1965 was 
nenau craved The growth of me- 
“Laua IWE Gemen paz ted that of 
Ti^ Uatuta Tre paris because more 
Te wa rart with the coal. Moreover, 
Ut urununout Coa) and hin: te industry 
Lat Amr , itte comsumer de- 
Wat rr re یں‎ A large part of the 
Paan rg Sl groat wa hancuicked and 
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Be Wer ae A Laien existed. 

2222p of bitumin- 
گاب‎ mn au =. ze in the United States 
ürctarc 1 ے سس ھی‎ pmnapally in electric 
UU ses CRE em. The remaining 
Zeie "ien ¿Jf OS mn used slightly 
Tere ms Ce Yn Go previous vear. 

Treads of F uel Eibcieacy.—For the fifth 
e XL a me- wan the fuel cfpcicncv of 
"TK feme: e. yes faled to establish a 
1 fer rt rema» at 06 pound per 
(UG "az ihe seme as in 145]. 1962, 
SES zuo "e 

. wh Od amd Gas.—Coal's 
"HIT am o toi] energy consumption 
B Us Licet Steves in 1955 maintained 
Se دم‎ Uvpwerd trend that began in 
I het a ca deine since 1920 as a 
AM omeno from oil and natural 
Ert Of tore: ewm consumed in 1965, bi- 
TUT cua) znd lignite furnished جو‎ 
n: atl تی‎ nace 1 percent. comparcd 


for oi 33 percent for nat- 
Whe FA anc 4 وی برع‎ for water power. 


Berrie vua consumed 85 percent 
More WILO cual. (9 Percent less gas, 
anc 13.4 percent more fuel oil in 1965. 

Sock. The reserve supply of bitumin- 
ous coal and lignite m the hands of indus. 


ML $C uroen 


trial consumers and retail coalvards was 77 
million tons at the end of the vear, or 3 
percent greater than for tbe previous veal. 
Dass supply remained at 56 days. the same 
as for the previous vear. Stoxks on the up- 
per lake docks decreased 251.043 tons from 
Januar 1 to December 31. 195. 5 

Exports.—Exports totaled 50 million 
tons. increasing 5 percent over those of 
1964; $4 million tons was shipped overseas 
and 16 million tons was shipped to Cana 
da. 


SCOPE OF REPORT 


These data include all coal produced in 
the United States except Pennsylvania an- 
thracite, Texas lignite, and bituminous 
coal and lignite frum mines that produced 
less than 1.000 tons per vear. 

Throughout the chapter all tonnage 
figures show tons of marketable coal ا‎ 
cluding washerv and other refuse. “Tons 
refers to net or short tons of 2.000 pounds. 

Statistics are final and are based ee 
detailed annual reports of production an 
mine operation furnished bv producers, T 
as otherwise noted. All but a small per 
centage of the output was covered bv o 
reports submitted. For production not 2 
rectly reported (chiefly that of on 
Mines}, data were obtained from the 
records of the various State mine depart 
ments (which hawe statutorv authorit? 0 
Tequire such reports) or in a few puni 
from railroad carloadings. Thus. CA 
coverage of all mines producing 1.000 
per «car or more is reported herein. In e 
sion of many small mines that produce i 
than 1.000 tons per vcar was not attempt 
cd. 

From 1955 to date the annual produc 
ton form did not request information x: 
«mplovment. These figures for men per 
ing dailv, davs worked. man-days wo 5 
and tons per man per dav are Get ا‎ 
data obtained from the Accident Anal) 
Branch of the Bureau of Mines. 07 

Statistical methods are also detailed : 
the following sections: "Production S 
Months and Weeks.” "Number and فی‎ 
Mines.” “Mechanical Cleaning.” “Prod 
tion bv States and Counties,” "Consump 
ion,” and “Stocks.” 
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Table ] —Sallemt statistics of the bituminous coal and lignite Industry in the United States 


Item 


1964 


1965 


Chan 
from 1964 


(percent) 
e,, net tons.. 486,997,952 512,088. 263 45.2 


ee do 
locks at end of year: 7+0+1 dics 
dustrial consumers and retail yards. do 
Stocks on upper lake docks] do 
Imports and exports: 1 
o m ͤ do 
ME o e dde: 
Price indicators, a per net ton: UR 


Cost of coki coal at t 
Railroad reichte uisi mmm 


Value f.o.b. mi 
Value fo b. mnes (sold in open market) 


Equipment sold: 
obile loadi machine sa 8 8 080 3][ 
Continuous ning machines 


— — 
esse / MC PME 
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Shuttle „ d ꝗ⅛ ⸗ کب رر‎ eese 
cron. eee LL LIAE EM 
athering and haulage 
Room or transfer nnn eee eee 
Method of ruining. cet Se TEAS RSS DLE 
and loaded unde und. 
Parca ui cally loaded underground. -.. ne: tons- 
loaded of total underground production mechanically 
Mined by stripping n 
ined at auger mr net tons 
Mechanically C 


N A Not er able. 
tara the Census, U.S. De 
1 e 
Interstate Commerce Commission of Commerce. 
« Sos discontinued. 
t Incomple oan UD lied by the Accident Analysis Branch, Federal Bureau of Mines. 
ower Commission. 


DOMESTIC PRODUCTION 


431,116,000 


75,842,000 
2,597,559 


293 ,059 
47,969,423 


40,707,408 
281,100,506 


87.4 
151,858,979 
18,331,059 
310,202,742 


THICKNESS or BITUMINOUS COAL 1,000 tons a year. 
AND LIGNITE SEAMS Preliminary estimates are madc currently 


The Bu ; ۱ and published in the Weckly Coal Reports. 
lished an Mine compiled and pub- These preliminary estimates have proved 


459,164,000 


71,393,000 
2,846,516 


184,399 
50,181,361 


36,028,245 
296,632,991 


89.2 
165,240,769 
14,186,258 
382. 225, 863 


+6.5 


+2.7 
~9.7 


fucl, and small truck mines producing over 


or عو کت‎ data on thickness of scams very reliable and for many years have been 
can 1960 Because of the im- within approximately 1 percent of the final 


portance of seam thickness in mining, these 
ata for 1960 follow. 


figure of 


total production, 
complete coverage of all mines producing 


based upon 


PRODUCTION BY MONTHS AND WEEKS over 1,000 tons per year. The preliminary 
The figures on monthly and weekly pro. estimates are later revised to agree with 
duction are estimates based u 72 d the final total production based on the 
arloadings 5 canvass. Thus, the monthly and weekly es- 


coal reported daily and 
all important carriers, shipments 


timates of production, summarized in ta- 


te E Allegheny and Monongahela Rivers bles 7 to 9, represent final figures and vary 
a by the Us, Army Engineers, di- slightly from the preliminary figures of 
Ports from Mining companies, and production published in the Weekly Coal 


monthly 


Stat im local operators associations and 


Production statements compiled Reports. 
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dal ہی‎ ` ance is made for commer- ness of Bituminous Coal and Lignite Seams 


Ck shipments, local sales, colliery 19 pp. 


Mined in 1960. BuMines Inf. Circ. 8118, 1962, 
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Table 3.—Number and production of bituminous coal and lignite mines in the 
United States 1960 classified by thickness of seams mined 


Less j M Total 
7 to 8 an 
2to8 8to4 4tob 5to6 6to7 
"em 1 8 feet feet feet feet feet feet over 
Nu 989 
Number of mines: bus 182 128 b. 

p 3 85 1.811 2,178 990 449 60 1.830 
SCH روش‎ Se Md 140 510 418 222 106 52 22 : 846 
Auger... 3 71 129 94 40 eee — 

89 
Total............. 178 2,99 2,725 1,806 595 $26 154 1 


))))! EN 9 AM a Qu E 
ت۳۴۳ نے‎ 222 M oq LL. ا‎ 


Percentage of mines: 


0 
2.2 2.1 100. 
6 80.2 33.4. 16.5 7.5 4.5 Cat 
ا‎ E 92 33 25.3 ie 69 $4 18 9.3 1000 
Auge. 9 20.4 87.8 272 116 28  .. 55 
) ہی‎ S SS == uu 

Total. ........... 2.8 30.4 846 166 76 4.1 2.0 


Production (thousand 


888 
a 888 29,665 25,425 284, 

rh. 231 20,851 65,822 49,683 53,928 39, : 122 0 

5 5.660 19,503 32,934 30.456 17.692 7,126 8,546 SE 7.994 

Auger. 44 939 2,781 2,965 971 235 --- Se 

— ET T RU TRU e 

Total. 5,935 41,293 101,087 53,054 72.591 47,194 33,211 31,197 416,512 

. 2... ̃ ̃⁵²—4 ö . . :::: ̃ —.. ,,,, , , ,,, 

duetion: 9 100.0 

Percentage of production: 0.1 7.8 22.9 17.4 19.0 14.0 10.4 4.7 100.0 

P' 4.6 15.9 26.9 24.8 14.4 5.8 : 7 100.0 

Auger 5 11.7 85.0 37.1 12.1 2.9 --- T 
Total............. 1.4 9.9 24.8 20.0 17.5 11.4 8.0 7.5 : 
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NUMBER AND SIZE OF MINES 


The unit in the statistical record is the 
mine, and operating companies are re- 
quested to make a separate report for cach 
mine because its location is definitely 
known and can bc related to a specific dis- 
trict or county; its identity can be followed 
through successive changes of ownership; 
and it is the natural operating unit from 
the standpoint of cost, mechanical cquip- 


ment, mining practice, and output per 
man per day. See figure 5. 


EMPLOYMENT AND PRODUCTIVITY 


The bituminous coal and lignite in- 
dustry has become highly mechanized in 
recent years. Mechanization has strongly 
affected production per man per day and 
the number of employees. In the past 20 
ycars productivity has increased 203 per- 
cent and the number of employees has de- 
clined 65 percent. See figure 6. 


UNDERGROUND MINING 


Two-thirds of the output of bituminous 
coal and lignite is mined underground. For 
conventional mining, the major tasks un- 
derground are cutting, drilling, shooting, 
loading, roofbolting, and haulage; whereas 


in continuous mining the major tasks 5 
boring or ripping the coal from the "i 
roofbolting, and haulage. Loading 1s e 
cussed later in the section on 5 
loading. For many years, most of E ud 
derground production has been cut i e 
chine; however, as the percentage SEN 
duction by continuous-mining mà 115 
increases, the percentage cut by Ser ge 
will decrease. The use of power dri 7 "i 
shotholes incrcased rapidly from less 8 
50 percent of the underground . E 
in 1940 to a maximum of 84 percen I 
1953. The use of continuous mining i 
chines decreased the tonnage power d in 
for shotholes to 57 percent of the = a 
ground output. Trolley افو‎ 
principal method of underground : RU 
however, in recent years the use 0 
vcyor haulage has increased pes — 

Mines producing 57 percent of a cai 
derground output reported 86,95 bes 
mine cars and 3.665 miles of rail t 
while mines producing 7 percent Ü 
rubbcr-tired mine cars. Mines not T 
ing type of haulage produced 8 1 
and mines employing 100 percent سو‎ s! 
haulage furnished 27 percent of ا ون‎ 
ground production, and shuttle 
furnished 2 percent. 
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7 permanent total, 339 permanent partial, 
and 8617 temporary total disabilities. For 
permanent partial and temporary total dis- 
abilities the average time loss was 40 days, 
a decline of 1 day from 1964. Average se- 
verity of all injuries in 1965 was 96 days, 
whereas, in 1964 it was 123 days. 

In six segments of the industry the fre- 
quency of occurrence of injuries was re- 
duced; however, the number of injuries 
per million man-hours increased in ex- 
ploration, drilling. pipeline oil, marine 
transportation (inland waters), refining, 


and marketing segments. Severity rates of 
injuries improved in all areas except natu 
ral gasoline, marine transportation (ocean 
and coastwise) , and refining. The remain. 
ing nine departments were responsible for 
the 238-day drop in the severity rate of all 
injuries. Both the frequency and severity 
rates were reduced in the production, pipe- 
line gas, research and engineering, and 
miscellaneous departments. Refining alone 
had higher injury rates in both frequency 
and severity than in 1964. 


Table 3.—Employment and injury experience of the oil industry (all activities) and the 
natural gas industry (excluding distribution activities) in the United States, 1961-65 


J ERR = 


Average Number of Injury rates per 
men Man-hours injuries ! million man-hours 
Year working worked ; 
daily (thousand) Fatal Nonfatal Frequency Severity 
ہے ہے مہ می‎ ³ AAA RNC 88 
e DE 452.721 951.743 111 8,697 9.25 142 
EECH 469.256 984172 121 9.336 9.61 1910 
).. 8 461.021 974.877 93 9.125 9.46 1, 
| 14 cosa sa Cet جد‎ s a n ss 421.697 910.525 109 8,551 9.51 کے‎ 
EEN 436,935 931,645 78 8.963 9.70 


ERREUR 


! Fatal and permanent total injuries combined for 1961 through 1962. Permanent total injuries included in 
the nonfatal injury total thereafter. 


PEAT 


In the extraction and processing of peat 
the number of nonfatal injuries dropped 
46 percent in 1965 compared with 1964. 
Thirteen. injuries occurred at the rate of 
16.57 per million man-hours of exposure. 
Of these, 3 were in extraction, at a fre- 
quency rate of 7.76, and the remaining 10 
occurred in processing operations at a rate 
of 25.14 per million man-hours. There 
were no fatalities in 1965. 

Of the 13 nonfatal injuries, 2 were per- 
manent partial disabilities, 1 from a han- 


dling material accident and the other from 
machinery. Handling material accidents aC 
counted for five of the temporary total in- 
juries; slips or falls of persons and machin- 
ery three each, and stepping or kneeling 
on sharp or loose objects and haulage onc 
each. 

A total of 623 employees, 20 percent less 
than in 1964, had an average work year of 
1,259 hours each. The decline in employ: 
ment was accompanied by a 30 percent de- 
crease in man-hours worked. 


Table 4.—Employment and injury experience in the peat industry 


eee”‏ ی 


Average Number of Injury کاو‎ 
سن‎ men Man- hours injuries million man- 
working worked Severity 
daily (thousand) Fatal Nonfatal Frequency 

1882 F 8م‎ 99 765 1038 ___. 17 16.88 Ge 
JJ. 88 683 977 19 19.46 510 
1j) 8 674 957 11 1149 18851 
57 C 781 1.122 24 21.39 | 
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NATIVE ASPHALT 


A total of 27 injuries at native asphalt 
operations in 1965 resulted in a frequency 
rate of 29.45 per million man-hours of ex- 
posure. There were 15 injuries under- 
ground, including 1 fatality due to an in- 
rush of water. One nonfatal injury was 
reported at surface operations, four in 
open pits, and seven in processing plants. 
Of the 26 nonfatal injuries, machinery ac- 
cidents were the leading cause with 6 in- 
Juries; 5 were from slips or falls of persons; 


4 resulted from handling material; 3 cach 
from falling material or objects and all 
other; 2 from working with handtools; and 
l each resulted from stepping or kneeling 
on sharp or loose objects, haulage, and in- 
rush of water. The injury-severity rate of 
7.945 davs lost per million man-hours de- 
creased 52 percent from the 1964 figure. 
The number of men emploved increased 21 
percent and man-hours increased 20 per- 


cent above the previous year. 


Table 5.—Employment and injury experience at bituminous limestone, bituminous 


sandstone, and gilsonite mines and 


mills in the United States, 1961-65 


JJ y 
Injury rates per 


Average Average 


men active Man-days 
Year working days worked 

u daily (thousand) 
196 
1961 0-9 383 256 98 
135355 358 279 100 
ا‎ sss پوست‎ 417 260 108 
De و فو‎ 369 26 94 

„ 448 253 113 


Number of 
million man-hours 


Man- hours injuries 
work : 

(thousand) Fatal Nonfatal Frequency Severity 
792 1 30 39.17 8.766 
800 TOM 13 16.25 146 
873 2 35 42.41 14.576 
762 2 30 41.97 16.701 
917 1 26 29.45 7,945 
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Table 6.—Growth of the bituminous coal and lignite mining industry in the United States 


Year Production 
(net tons) 

190 111,302, 822 
1495. 135,118,193 
1900............ 212,316,112 
1965-2. 77 315,062,785 
1910. 417.111.142 
19155. 442, 624, 426 
1916... cee عے‎ 502,519,682 
1917220 کے کی کے ہس‎ 551,790,563 
1918.2. سے‎ L SQ 579,385,820 
1919... 8 465,860,058 
1920............ 568,666,683 
4920 EE 415,921,950 
I 422. 268,099 
1923. oes ecu 564 , 564 , 662 
1994... ساس‎ 483,686,538 
18288 520,052,741 
1926 8 573,366,985 
1927 517,763,352 
1928______.. _ 500,744,970 
E Se 534 ,988 ,593 
1930. 467,526,299 
111 382,089, 396 
193292 309,709, 872 
193333. 333.630, 533 
1934. 359,368,022 
1935_........... 372,373,122 
1936............ 439,087,903 
1937 445,531,449 
1988 348,544,764 
19809... s 394,855,325 
1940 460,771,500 
19411... 514,149,245 
1942... loc. 582 ,692 ,937 
1943............ 590,177,069 
1944. 619, 576, 240 
1945. 577,617,327 
194. 533,922, 06 
1947 جج‎ a 630 ,623 2 
18388 „ 599,518,229 
1949... ... __ 437, 868, 036 
19500. 516.311.053 
1 533,664,732 
19022 ao 466.840, 782 
195. 457,290,449 
1954........_ `` 991,706,300 
1955_........___ 464.633, 408 
195. 500,874,077 
1957____._.. `` 492,703,916 
1958.... وجب‎ 410,445,547 
1959 ---- 412,027,502 
195 415.512.347 
TOG ea cee. 402 ,976 , 802 
18822 422,149,325 
ioc: ا ا‎ 458,928,175 

98. 486,997,952 
1965 U— ... 512,088,263 


See footnotes at end of table. 


Total 


3110, 420, 801 
115,779,771 
220 ,818 
334,658,294 
469,281,719 


502 , 037 ,688 
665,116,077 
1,249 ,272 ,837 
1,491,809 ,940 
1,160,616,013 


2. 129,933, 000 
1. 199,983, 600 
1.274. 820. 000 
1. 514.621.000 
1.062, 626. 000 


1.060, 402,000 
1.183.412, 000 
110 000 
933,774. 000 
952, 781, 000 


795, 488, 000 
588,895,000 
406.677.000 
445, 788,000 
628, 383, 000 


658,063, 000 
770,955,000 
864,042, 000 
678.653, 000 
728,48, 366 


879,327, 227 
1. 125, 362, 836 
1,373,990, 608 
1.584.644, 477 
1.810, 900, 542 


1.768, 204, 320 
1.835, 539,476 
2.622, 634.946 
2.993. 267,021 
2, 136,870,571 


2. 500. 373,779 
2,626. 7 
2. 289,180,401 
2. 247,943,799 
1,769, 619.723 


2.092, 382, 737 
2.412, 004, 151 
2.504, 406,042 
1,996,281,274 
1,965,606,901 


1,950,425,049 
1.844, 562, 662 
1.891.554, 474 
2.013, 309, 368 
2,165, 581,847 


2,276,022, 038 
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280 days 


(million 
tons) 


137 
196 
255 
417 


Exports 
(net tons) 


1,272,396 
2.659.987 
6.060 688 
1,512,723 
11,663,052 


18,776,640 
21,254,621 
23.839.558 
22,350,730 
20,113,536 


38,517,084 
23,131,166 
12,413,085 
21,453,579 
17,100,347 


17,461,560 
35,271,931 
18,011,744 
16,164,485 
17.429. 298 


9.742.430 
10,654,959 
19.144.678 
10,490,269 
11,590,478 


16,465,928 
20,740,471 
22 05 
25,836,208 
26,032,348 


7.956.192 
41.197.475 
68,666,963 
45 930,133 
27, 842.056 


50,181,361 


س 


Imports 
(net tons) 
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Table 6—Growth of the bituminous coal and lignite mining industry in the 


United States— Continued | 
Percentage of 


Net tons per underground Percentage of 
Average Average man— production— total production— 
Year Men number days lost ; 
employed of days per man Cut by Mechan- Mechan- Mined 
worked  onstrike Per Per ma- ically ically by 
day year chines 3 loaded cleaned‘ stripping 
1890 192,204 226 NA 2.56 579 NA NA NA NA 
185. — 289,962 194 NA 2.90 563 NA NA NA NA 
1900 304,875 234 48 2.98 697 24.9 NA NA NA 
1900 60.629 211 28 3.24 684 32.8 NA NA NA 
1900... — 565,588 217 89 8.46 751 41.7 NA 8.8 NA 
1918 557, 456 203 61 3.91 794 55.8 NA 4.7 0.6 
1720. 689.547 220 22 4.00 881 60.7 NA 3.3 1.5 
e 754 149 28 4.20 627 66.4 NA 3.4 1.2 
1922... ` 687,958 142 117 4.28 609 64.8 NA NA 2.4 
12 یں‎ 704,798 179 20 4.47 “801 68.3 0.3 3.8 2.1 
%4.... `` 19,604 171 73 4.56 781 71.5 7 NA 2.8 
1228 588,498 195 S0 4.52 884 72.9 1.2 NA 3.2 
ae Sage, 593.647 215 24 4.50 966 78.8 1.9 NA 8.0 
0090ھ‎ 698,918 191 158 4.55 872 74.9 3.3 5.3 8.6 
im کی ایا‎ 522.150 203 83 4.73 959 76.9 4.5 5.7 4.0 
——— „993 219 11 4.85 1,064 78.4 7.4 6.9 3.8 
1980... 493,202 187 48 5.06 948 81.0 10.5 8.8 4.3 
12 Me 450,213 160 35 5.30 849 88.2 13.1 9.5 5.0 
1933 7777 06,380 146 120 6.22 762 84.1 12.3 9.8 6.3 
— --- 418,703 167 30 4.78 797 84.7 12.0 10.4 5.5 
Ue 458,011 178 15 4.40 785 84.1 12.2 11.1 5.8 
1935... 462 , 403 17 6.4 
—— i 9 17 4.50 305 84.2 13.5 12.2 š 
1 471,204 199 21 4.62 920 84.8 16.3 13.9 6.4 
کر یڈ‎ 49164 193 419 4.69 906 NA 20.2 14.6 7.1 
189 441, 162 13 4.89 790 87.5 26.7 18.2 8.7 
———— 421,788 178 36 5.25 936 87.9 31.0 20.1 9.6 
1810 489,075 
—— ; 88.4 
wll 456,98] 0 
45 — 461.991 . 
B4 7 416,007 
"see e e 893,347 
194 
Ue. 888,100 
VENERE 49 
19 —— 5419 182 
ای‎ ^ 441,631 
1949.—— 488.698 
E s415 
1951. 11777 ^ 372,897 
1952——.—.— ! 336,217 
rasa + 293,106 
—— 227. 397 
1955 i 
e 225,093 
1357. 728.163 
کچ چو‎ ! 228,635 
1 —.— 7 
وس‎ , 66 
w Ue 169. 400 
1962 ! 150,474 
1963 e s 143,822 
Ue ,646 
Me * 128,698 
e * 138,732 
A Not available, 


! Peres 3 for 1890. 
duction is 
! Percen 
1 Bureg 
Ave 


not available for th 


u of r Statisti 
cs, U 
rage number of men working daily. 


914 represent fi l ded J 30 
ce scal year ended June 30. 
ntages for 1890-1913 are of total production, 


as a separation of underground and Strip pro: 

f continuous mining which began in 1948. 3 
Labo, 1906-26 are exclusive of coal cleaned at central washeries operated by consumers. 
8. Department of Labor. 
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Table 42.—Value of imports and exports, mineral energy resources, and products 


(Thousands) 
SITC Imports for consumption Exports of domestic 


merchandise 


eege 
1968 1964 1965 1963 1964 1965 
321 Coal, coke, etc. 


———— 86.301 816.233 815.115 $482,058 $473,579  $494.259 


331 Petroleum, crude, ete, ________ 1,065,107 1,148,069 1,187,742 4,616 3,806 4,923 
332 Petroleum products ..... 707.535 725.103 864,114 441,008 415.028 412.682 
341 Gas, natural and 
manufactured _____________ 108,753 106,702 113,838 17,853 19,081 2510 
EE, ۹ای‎ 4,640 


Total: mineral fuels, 

lubricants, and re- 

lated produets 1,882,696 1,996,107 2,180,809 945,535 911,494 946,504 
521 Tar, crude chemicals |... ` 34,971 8,727 9,275 65,438 79,590 24,977 


1 . ااا ا ا . 
Grand total ___________ 1.917.673 2,004,834 2,190,084 1,010,973 991.084 971.481‏ 


paoure: U.S. Department of Commerce, Bureau of the Census. U.S. Exports of Domestic and 
1965, Fr مل مھت وی‎ FT410, December 1965, and U.S. Imports of Merchandise for Consumption, 


INTERNATIONAL 


The value of regional distribution of which originate in Venezuela, increased in 
U.S. Imports and exports of major energy 1965. Crude petroleum imports from the 
resources is shown in table 41. Coal exports Middle East also expanded significantly 
to Western Europe, the main export mar- during the year. The value of petroleum 
ket for U.S, coal, declined by about 11 mil- products imported from South America, 
lion dollars. This was more than offset by mainly Venezuela, and from Trinidad and 
increased exports to Canada. Direct im- the Netherlands Antilles, increased in 1965. 
جع‎ of crude petroleum from South Fuel oil remained the predominant compo- 
gie mainly Venezuela, declined, while nent in these product imports. Exports of 
the value of crude imports from Trinidad petroleum products to Europe declined 
and the Netherlands Antilles, a portion of appreciably in value during the year, The 


1964 
World U.S. apparent 
: produc- U.S. production consumption 
Commodity tion : 
selected Percent Percen 
mineral of world of world 
energy Amount produc- Amount produc- 
resources tion tion 
7) سے ا تس رت ےوہ‎ o n 
Natura, سی‎ -T-----.- thousand barrels.. 7 10,309,116 2,786,822 27 „3.232.769 Al 
Bituminous ATI million cubic feet NA - 15,462,667 NA 15.536.373 
minous and lignite 2 
ie 9 486.9989 17 431,116 15 
. short tons- 2,828,962 — 486098 — 17 1 
1965 
Crud 
: atura) 0 LOU em ae thousand barrels. _ 11,063,154 2,848,514 26 32 00 NA 
ituminous and Vor willion cubic feet NA 16,039,753 NA 16,027, 
igni 
Anthracite thousand short tons. _ 2.880,566 5 12,088 18 459, I R ie 
SE do 208,900 : 


' Revised. 


NA Not available. 
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value of exports of natural gas from Cana- 
da to the United States increased moder- 
ately. 

The value of imports of mineral energy 
resources and related products, shown in 
table 42, exceeded the 1964 level by $87 
million. The greater part of this expansion 
was in petroleum products imports, the 
value of which increased about $139 mil- 
lion, and crude petroleum imports, the 
value of which was $39 million greater than 
that of 1964. Despite the increase in pro- 
buction of crude petroleum in the United 


States in 1965, this was again a smaller 
portion of total world production as shown 
in table 43. Commercial production of nat- 
ural gas and consumption in the United 
States continued to dominate the worid gas 
picture, although aggregate data are not 
available on commercial consumption 
abroad. Bituminous coal production in the 
United States, which has been expanding 
at an impressive rate, constituted a higher 
percentage of world production in 1965 
than during the previous year. 


Employment and In Juries in the Fuel 
Industries 


By Forrest T. Moyer 


General injury experience in the mineral 
fuel industries was less favorable in 1965. 
Of the major industry groups, the coal 
mining and the coke industries had higher 
injury-frequency and severity rates than in 
1904. The oil and gas industries had an 
increased rate of occurrence of injuries al- 
though the severity rate improved. How- 
ever, in the relatively small peat and na- 
tive asphalt industries, the injury 
GE Was more favorable than in 


Overall operating activity for the mineral 
fuel Industries, as measured by the average 


number of men working daily and the to- 
tal worktime, was higher than in 1964. 
Moderate declines in employment and 
worktime in the coal and peat industries 
were more than offset by gain in the other 
groups. 

In addition to the industry classifications 
included in this chapter, similar injury, 
employment, and worktime data on the 
metal, nonmetal, stone and aggregate in- 
dustries are presented in volume I. Corre- 
sponding data for broad classifications of 
mineral industry groups are given by States 
in volume III of the Minerals Yearbook. 


COAL 


Lut experience (fatal and nonfatal) 
0 the coal-mining industry was less favora- 


employment and 
tent each in 196 
continued declin 


and Preliminary data for bitu- 
oal and lignite mines. 


Bituminous Coal Mines. — The safety rec- 
ord at bituminous coal and lignite mines 
in 1965, according to preliminary data, 
was less favorable than in 1964. The com- 
bined (fatal and nonfatal) frequency rate 
of 44.39 injuries per million man-hours of 
exposure was 4 percent above 1964 and 
the severity rate of 9230 days lost per 
million man-hours increased 11 percent. 


Fatal injuries increased 32 in number in 
1965. Part of this increase was attributed 
to three major disasters that claimed 21 
lives. No major disasters occurred in 1964. 
The fatal frequency and severity rates of 
1.08 and 6,474, respectively, were both 15 
percent higher than the corresponding 
1964 rates of 0.94 and 5,637. Of the 250 
fatalities, 214 occurred in underground 
workings, 17 on the surface, 18 at strip 
mines, and 1 at an auger mine. Four types 
of accident caused 83 percent of the overall 
death total. Falls of roof, face, or rib killed 
126 men (50 percent) ; haulage accidents 
took 40 lives (16 percent) ; machinery ac- 
counted for 27 fatalities (11 percent) ; and 
explosions claimed 14 lives (6 percent). 
The remaining fatalities resulted from a 
variety of causes such as electricity, explo- 


35 


36 


sives, and others. The Bureau of Mines es- 
timated that 10,035 nonfatal injuries oc- 
curred in 1965 at a frequency rate of 43.31 
and a severity rate of 2,757 per million 
man-hours of exposure. In comparison 
with 1964 data, nonfatal injuries increased 
3 percent in number and 3 percent each in 
the frequency and severity rates. 

Bituminous coal mines were active 213 
days in 1965, 1 more day than in 1964. 
However, average daily employment and 
the total man-hours of worktime declined 
less than 1 percent each. 

Anthracite Mines.—Injury experience for 
anthracite mines was improved in 1965, as 
measured by a 2-percent decrease in the 
injury-frequency rate and a 49-percent de- 
crease in the injury-severity rate. 

Fatal injuries dropped to 8, a 67-percent 
improvement over 1964 and a record low 
for the anthracite industry. Deaths oc- 
curred at a rate of 0.49 per million man- 
hours in 1965 as compared to 1.18 per mil- 
lion man-hours in 1964. The severity rate 
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of fatalities (2,981) was 59 percent better 
than the 1964 rate (7,070) . All of the eight 
fatalities reported in 1965 occurred in un- 
derground workings. Falls of roof, face, or 
rib claimed five lives; inrush of water and 
material, two; and haulage, one. Nonfatal 
injuries totaled 1,067 in 1965 and occurred 
at a frequency rate of 65.16 and a seventy 
rate of 2,004 per million man-hours of ex- 
posure. Compared with 1964 data, nonfatal 
injuries decreased 20 percent in number, l 
percent in the frequency rate, and 22 per- 
cent in the severity rate. Records show that 
700 of the nonfatal injuries occurred un- 
derground, 31 on the surface, 146 at strip 
mines, 13 at culm banks, 1 at a dredge, 14 
at shops, and 162 at preparation plants 
Employment continued to decline with 15 
percent fewer men working than in 1964. 
Employces worked 20 percent fewer man 
hours and averaged 1,471 hours for the 
year, 79 hours less than in 1964. Anthracite 
mines were active 204 days, 10 less than in 
1964. 


Table 1.—Employment and injury experience at coal mines in the United States, 1961-65 


ee eA Kd te ee 8 


Average Average 


men active Man-days 
Industry and year working mine work 
daily days? (thousand) 
Bit uminous 
coal mines: $ 
19881 we 151,776 194 29.453 
1962.......... 147,276 196 28,863 
1968. 143.628 204 29.289 
1964. 137,617 212 29,200 
1965 d . 137,000 213 29,153 
Anthracite mines: 

LN WEE 15,792 196 3.098 
1962 14.010 204 2,853 
19638. 13.498 216 2.912 
865 "0 7-9 RP 214 2,812 

te EN 132 204 
poral coal mines: 4 EE 
BORRAR 167,568 194 32,55 
1952... 7 161,286 197 31.716 
LE LC ....... 157,126 205 32,200 
1964. 150.761 212 32.012 
1965. 148.132 212 31.424 


p Preliminary. 


! Average number of men at work each d 

considered. this number is lower th ٠ 

payroll. 
? Average in which operatin 
š Includes lignite. 


Number of Injury rates per 
Man-hours injuries million man-hours 
wor i 
(thousand) Fatal Nonfatal Frequency Severity 
Mal Frequency Sever y 
232,871 275 9.902 48.70 2755 
228,267 263 9.783 14.01 8.884 
232.136 252 9.838 48.47 38512 
232.037 218 9.728 42,86 34230 
231.710 250 10,035 44.35 , 
22.424 19 1295 58.60 TT 
20,680 26 1161 57140 Jä 
21.048 32 1.295 63.05 9650 
20.368 24 1.342 67.07 965 
16,375 8 1067 65.66 
6 
255.296 294 11.197 45.01 * 
248946 289 10.944 4512 AË 
253.185 284 11.133 45.09 3.420 
252.405 242 11.070 44.82 8.947 
248.085 258 11.102 45.79 , 


ere 
y mine was active. Because absenteeism and labor ا‎ op 
an number of men available for work, as measured by a count o 


g time of each mine is weighted by average number of workers in mines. 


* Data may not add to total shown because of rounding. 


COKE 


In the coking industry both the injury 
frequency and severity rates were less fa. 
vorable than in 1964. Seven fatalities were 


reported in 1965 compared with l n 
preceding year and the number of non rate 
disabilities increased 12 percent. The 
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of occurrence of all injuries was 8 percent 
above 1964 and the severity rate more than 
doubled to 1,805 days lost per million 
man-hours of work in 1965. 

Operating activity was appreciably 
higher and the average number of men 
working gained 8 percent over that of 
1961. Total man-hours of worktime in- 
creased 6 percent in 1965 and the plants 
Were active an average of 352 days. 

Slot Ovens.—Injuries (fatal and nonfa- 
lal) at slot ovens increased 21 percent in 
number and 14 percent in frequency of oc- 
currence per million man-hours of work- 
ume. Employment increased 8 percent in 
1965 and man-hours gained 6 percent over 


Table 2.—Employment and injury 
in the United States, 


1964. Slot-oven employees worked an 8- 
hour shift while producing 69,234,787 tons 
of coke (and breeze). The plants were ac- 
tive an average of 357 days. 

Beehive Ovens.—The safety record at 
beehive-oven plants was improved substan- 
tially. No fatalities occurred in 1965, for 
the third consecutive year, and nonfatal in- 
juries decreased 10 percent in number and 
24 percent in frequency compared with 
1964. There also was a marked improve- 
ment in the injury-severity rate. Employ- 
ment and man-hours increased 22 and 19 
percent, respectively, and the men averaged 
1,708 hours for the year while working a 
7.7-hour shift. 


experience at coke ovens 
1961-65 1 


۱ | 


verage Average 


men active 
Industry and year working lant 


Man-davs 
work 


Man-hours 


Number of 
injuries 


Injury rates per 
million man-hours 
worked 


a‏ ا 
daily 1 ys? (thousand) 4 (thousand) ‘ Fatal Nonfatal Frequency Severity‏ 


Slot Oveng: 
1 
105 ieee 13,106 359 4.707 37.661 8 167 4.51 NA 
1969. 12.723 363 4.623 36,969 9 237 6.65 NA 
19644... 12.696 356 4.524 36.192 7 190 5.44 NA 
1965 13.021 362 4.713 37.675 1 164 4.38 703 
کے ےہ‎ 14,003 357 4,998 39,984 7 192 4.98 1,816 
Beehive ovens: 
1962 5 428 196 8⁴ 645 26 40.33 NA 
196838. 357 191 68 533 2 15 31.89 NA 
196444. 347 209 73 567  .... 23 40.57 NA 
1965 77777- 426 220 94 743 40 53.83 5.457 
e 518 222 115 88888 36 40.68 1.318 
All Ovens: 
1961 
TEUER LE 13 534 354 5.12 NA 
19 4,791 38,306 3 193 
1960 555 13.080 359 4.691 37.502 11 252 7.01 NA 
1964. 13,043 352 4,596 36.159 7 213 5.98 NA 
1965 13.447 357 4.807 38.418 1 204 5.34 195 
7 5.15 1.805 


verage number of 
taken into consideration, this 


0 of names on Payroll, 
Average in w 

4 
add تی‎ die and 


en at work each day oven was active. Because absenteeism and labor turnover are 
number is lower than the number of men available for work, as measured by a 


hich operating time of each plant is weighted by average number of workers in the plant. 
m 


Published to a our of employment have been rounded to the nearest thousand and will not necessar ily 


OIL AND GAS 


Injury i : 
in 1955 Fates in the oil and gas industries 


increased j : 
Proved i ed in frequency but im- 


Percent 
Die of وت‎ that of 1964 but the severity 


ays lost illi 

decr Per million man-hours 

Mer 2 Percent. Although the- total 

than the | „Juries Was 4 percent higher 
964 figure, the number of fatali- 


ties dropped 28 percent to an unprecedent- 
ed low since these data were first recorded 
by the Burcau in 1942. Fewer fatalitics and 
a decrease of 30 percent in the number of 
permanent total injuries were the principal 
reasons for the reduced severity rate. 
Ninety-five percent of all injuries in 1965 
were temporary total disabilities. 7 
Disabling injuries included 78 fatalities, 
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Table 16.—Average labor turnover rates, mineral energy resources and related industries 
(Per thousand employees) 


eg 


Petroleum 


All refining Petroleum Coal 
Rates and year manufacturing and reiated refining mining 
industries ! 
eee = T———T—:ꝛ. Án Tt 
Total arression rate: 
722 8 41 13 9 22 
(EIERE 41 14 9 1 
1963 L.2-2-22-2-2-.-————————-—--- 39 16 19 21 
1964 EE 40 16 11 11 
1985 اح ند سح — — ات سا ماب ےا‎ 43 18 12 17 
Total separation rate: 
196] ..----------2-—-- —— 40 17 1° 91 
1962 ..-------- — À —À9À 41 18 14 28 
1463 سے سے سے‎ — MMMM 39 20 14 21 
10964 .L2-.-22----2-—-———-----—----- 39 18 13 18 
CH E 40 19 13 19 
Layoff rate: 
1961 ~-----+------------- — 22 6 3 19 
1963 سے سے‎ oo سے‎ ———— 18 7 3 12 
1964 J. سح یس ۔_وکيسٌٗسججے ہے‎ -- + -- = = 17 7 4 9 
1965 یھ ےہ ہے ہے‎ EE ame کے‎ um, m حم جن‎ oa s... 14 6 4 9 
ed in total. 


1 Standard Industrial Classification Industry 295, paving and roofing materials includ 
Source: U.S. Department of Commerce, Bureau of Labor Statistics. Employment and Earnings 
Statistics for the United States 1903-65, Bull. 1312-8, December 1965, 732 pp.. monthly issue 


March 1966. 


Table 27.—Index of average unit mine value of minerals produced in tbe 
United States, by group and subgroup ' 
(1957-59=100) 


JJ ͥ ee SS =s 


Mineral energy resources 


All Metals Nonmetals 
Year minerals Crude oil and total total 
Total . Coal natural gas? 

7777 8 96.2 93.9 97.7 92.4 111.3 97.5 
JJ 8 101.1 101.6 103.3 101.5 101.2 99.4 
... E e 99.5 99.8 99.1 100.0 97.5 99.4 
"P Ee 99.1 98.1 96.9 98.1 102.0 101.1 
Weg, Ze 99.7 98.3 94.9 99.0 103.$ 102.5 
)) 8 99.7 98.7 93.0 100.6 101.8 102.1 
I 8 100.0 99.0 91.1 101.4 102.8 101.8 
E EE 99.6 98.4 89.8 101.5 105.4 101.2 
J 99.9 98.0 91.2 100.7 110.3 101.9 
3357 100.1 97.8 90.6 100.3 114.6 101.5 

fee ñ d E =‏ و کاو رشن 

» Preliminary. ٠ 

1 Revised using 1957-59 weights. For description of index see "Review of Minerals Industries 


ebapter in Minerals Yearbook, v. 1, 1959, pp. 22-24. 
2 Does not cover isopentane, LP gases, and other natural gas liquids. 


Table 28.—Index of implicit unit value of minerals produced in the United States, 
by group and selected subgroup 
(1957-59—100) 


22 ⁵ ð 


Mineral energy resourees 


Year All minerals 
Crude oil and Metals Nonmetals 
Total Coal natural gas total total 
I La ai a a a 101.1 100.5 93.0 101.8 102.8 100.4 
O 101.6 r 101.2 91.0 102.9 103.6 99.7 
1963  ..--------2-222---------- 101.4 100.8 r 89.5 103.1 Y 106.8 98.9 
v) 0 102.0 100.2 r 90.8 r 102.4 114.6 99.1 
102.9 100.6 90.7 102.9 119.1 99.0 
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Table A monthly wholesale price indexes for selected mineral energy resources 
(1957-59 100, unless otherwise specified) 


Whole- Fuels 
sale and 
_Price related Elec- Crude Petro. 
Year and indexes pro- Coal Anthra- Coke Gas tric petro- leum 
month all ducts, cite fuels! power! leum 2 products 
com- and refined 


modities power 
R 1003 100.7 97.7 95.7 103.6 "118.7 102.4 97.5 99.8 


1962 Laaa 00.6 100.2 96.8 94.2 103.6 119.2 102.8 97.7 98.2 
a 100.3 99.8 96.9 96.0 103.6 122.8 102.0 97.3 97.2 
1964 ___ 100.5 97.1 96.9 98.2 106.3 121.8 101.1 96.9 92.7 
1965; __ 102.5 98.9 96.5 93.7 107.8 124.1 100.8 96.7 95.9 
January ____ 101.0 98.5 98.3 101.4 107.8 121.4 101.1 96.7 95.2 
February ` 101.2 97.9 98.3 101.4 107.3 124.1 100.8 96.7 93.9 
Maren 101.3 97.9 97.3 101.4 107.8 124.1 100.8 96.7 94.0 
Apri] 8 101.7 97.6 94.6 88.7 107.8 122.5 100.8 96.7 94.1 
May ________ 102.1 98.4 94.6 88.7 107.3 122.2 100.8 96.7 95.4 
June 102.8 98.7 94.7 88.7 107.8 122.7 100.8 96.7 96.0 
July ___ 102.9 98.7 95.2 91.2 107.3 122.5 100.7 96.7 96.0 
August 102.9 99.0 95.8 91.2 107.3 123.9 100.8 96.7 96.4 
September 103.0 99.2 96.6 91.2 107.8 125.8 100.8 96.7 96.4 
October — 103.1 99.4 97.8 93.5 107.3 125.8 100.8 96.7 96.6 
ovember . 103.5 100.3 97.5 93.5 107.8 126.8 100.8 96.7 98.1 


December ___ 104.1 100.6 97.6 93.5 107.3 128.6 100.7 96.9 98.4 
" Revised. 


! January 1958—100. 


! Not included in the group, “Fuels and related products, and power." 


Source: U.S. Department of Labor. 


Bureau of Labor Statistics. 


Monthly Labor Review, v. 89, 


do, March 1966, p. 360. Wholesale Prices and Price Indexes, monthly issues from February 1965 


January 1966. 


hour increased about 8 percent in 1963 in 
petroleum refining and for bituminous coal 
about 1] Percent in 1964. 


Average Hours and Gross Earnings.— 
Hourly earnings of production workers in 
eme energy resources and related indus- 
ries, shown in table 25, increased in both 
the mining and manufacturing sectors in 

n the mining sector, gains in hourly 


earnings of 


In the manufacturing sector in 1965, 
workers in petroleum refining ranked first 
in hourly earnings and showed the highest 
average increase during the year. 


Labor-Turnover Rates.—Average — labor 
turnover rates in the mineral energy re- 
sources industries, in terms of accession, 
separations, and layoffs, are shown in table 
26. During 1965 there was no appreciable 
change in these rates from the previous 
year. Accession rates were up slightly, ex- 
cept in coal mining where these remained 
at about the same rate as that of 1964. 


PRICES AND COSTS 


of ër The index of average unit value 
S rs Produced, shown in table 27, 
155 2 revised using 1957-59 weights. In 
مس‎ the index value of the mineral en- 
Keier component declined slightly 

€ third consecutive year, This was 


255 8 0 67 3 


commmodities. This is derived by dividing 
the index of physical volume into the in- 
dex of value. 


Priees.— The wholesale price index for 
fuels and related products and power, 
shown in table 29, was up 1.8 percent in 
1965, reversing the downward trend which 
characterized the period in 1961-64. The 
wholesale price indexes for refined petro- 
leum products, gas fuels, and coke in- 
creased 3.2 percent, 2.8 percent, and 1.0, 
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Bituminous coal: 


Average prices: 
Average retail prietueeee dollars per net ton 1 š 
Costs of coal at merchant coke ovens -.-.------~------------- do 9.85 9.65 
Anthracite, average sales realization per net ton at preparation plants, ex- 
cluding dredge coal: 
Chestnut EE dollars 12.92 12.17 
Pl 88 do- 10.82 10.02 
Buckwheat No. -- do- 9.69 9.03 
Petroleum and petroleum products: 
Crude petroleum, average price per barrel at well! do...- 2.88 2.86 
Gasoline, average dealers net price (excluding taxes) of gasoline in 55 
U.S. cities cents per gallon.. 14.82 15.88 
Residual fuel oil: 
No. 6 fuel, average of high and low prices in Philadelphia ? 
dollars per barrel (refinery) -۔‎ 3.05 3.10 
Bunker C. average price for all Gulf ports do. 2.10 2.10 
Distillate fuel oil: 
No. 2 distillate, average of high and low prices at Philadelphia ? 
cents per gallon (refinery) -- 9.24 9.53 
No. 2 distillate, average price for all Gulf ports“ do...- 8.13 8.58 
Natural gas: 
Average U.S. value at weill cents per thousand cubic feet.. — 15.4 15.2 
Average U.S. value at point of consumption —— .................. do 51.6 51.4 


— — —— h — ;½ u—-᷑ ̃ —-— — 


1 Series discontinued. 
3 Platt’s Oil Price Handbook. 


Table 31.—Coet of fuel la steam-electrical power generation, United States 
(Cents per million Btu) 


EFF ̃ ̃ ͤœ M 
E UN MN X E 


Coal Oil Gas 


Region 
1959 1960 1961 
be AL T 
New England 87.7 85.8 84.5 86.5 86.0 85.6 36.2 $7.7 863 
Middle Atlantic --.--------- 30.8 35.5 33.0 80.0 $5.1 85.7 29.9 $6.2 81.7 
East North Central ..--.--- 21.8 73.2 124.5 25.8 65.5 125.8 25.0 64.7 26.4 
West North Central 27.6 46.7 22.4 27.0 48.4 28.0 26.2 47.4 22.8 
South Atlantic ------------ 27.2 35.5 29.7 26.8 85.6 81.8 25.8 85.2 82.6 
East South Central 19.1 41.1 23.4 19.6 60.8 24.8 19.7 50.9 25.4 
West South Central 15.8 48.2 15.0 32.3 45.1 16.7 =: 43.8 19.0 
Mountain ----------------- 21.3 24.8 25.7 20.2 25.0 21.8 19.6 25.6 28.5 
Pacific -------------------- -- 34.8 32.0 دات‎ $2.8 83.4 2a 32.8 36.2 
Average ------------- 26.5 85.2 22.8 26.0 84.5 23.8 25.8 $5.5 25.1 
1962 1968 1964 
New England -.------------- 35.5 86.1 85.1 84.1 84.7 $4.6 88.4 84.4 84.2 
Middle Atlantic ...-------- 29.0 34.2 87.2 27.2 82.1 88.8 26.0 81.7 83.5 
East North Central 24.9 70.5 25.7 24.8 69.8 24.9 24.6 68.2 248 
West North Central 26.6 49.7 28.8 26.4 50.1 28.8 26.0 50.4 243 
South Atlantic ...---------- 2b.6 84.6 32.3 25.5 84.4 82.6 25.4 38.9 32.2 
East South Central -------- 19.3 48.9 25.4 20.0 47.5 24.5 19.8 50.1 24.6 
West South Central == 42.2 19.5 16.6 88.3 19.4 14.9 42.06 19.6 
Mountaal 22.7 25.1 29.0 20.4 27.4 27.7 19.2 25.7 26.6 
Paeifile -- 83.6 84.8 == 83.0 86.1 us 80.7 82.2 
25.6 34.5 26.4 25.0 33.5 25.9 24.6 32.6 25.8 


1 Excludes blast-furnace gas, which would lower cost slightly. 
Source: National Coal Association. Steam-Electric Plant Factors. Annually, 1959 through 1964. 
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1959 1960 1961 ! 
cp مم‎ i2 BJ o 
Com- Com- Com- 


; mercial mercial mercial 
Region Total Residen- and Total Residen- and Total Residen- and 
tial 3 indus- tial indus- tial indus- 
trial trial trial 
Middle Atlantic ۔۔۔۔۔۔۔‎ 21 3.0 1.7 2.0 2.9 13 2.0 2.9 1.7 
North Central 1.7 2.6 1.4 1.7 2.7 1.4 1.7 2.6 1.4 
South orth Central .. 2. 2.9 1.9 2.2 2.8 1.8 2.2 2.8 1.5 
uth Atlantic __ — 1.8 2.4 1.5 1.8 2.4 1.5 1.8 2.3 1.5 
w 9 15 Central .. 5 1.6 .6 8 1.5 1 9 1.5 7 
lan a Central ... 1.8 2.8 1.4 1.8 2.7 1.4 1.8 2.7 1.5 
۲٤ H سح‎ 1.6 2.8 LA 1.5 2.8 1.2 1.5 2.4 1.2 
© رر‎ 14 1.8 1.1 1.4 1.8 1.1 1.4 1.9 1.1 
EE E O NP 
Total? 1.7 2.5 1.3 1.7 2.4 1.8 1. 2.4 1.4 
JJ ði ا مت کے سو کب شی‎ S 
1962 1963 1964 
— : : 2.1 2.5 3.1 2.1 2.4 8.0 2.0 
Riddle Atlantic +8 2.0 2.9 1.6 2.0 2.8 1.6 1.9 2.8 1.6 
Went North Central ` J. 2.6 1.4 1.7 2.6 l4 1.7 2.5 1.4 
South 1 Central — 2.2 2.7 1.8 2.2 2.1 1.8 2.1 2.6 1.7 
East Weieen 1.7 2.8 14 1.7 2.2 14 1.7 2.2 14 
West South Central 9 1.5 7 9 1.4 7 ‘9 14 7 
Mountain" Central ___ 1.8 2.6 1.4 1.7 2.5 1.4 1.7 2.5 1.8 
Pacifie __ "zz 1.5 2.8 1.2 1.5 2.3 1.3 1.5 2.3 12 
3 1.4 1.9 1.1 1.8 1.8 1.1 1.8 1.8 11 
—̃ 0. 15 8 11 — 18 18 H 
Tota: ? _ 1.7 2.4 1.4 1.6 2.4 1.3 1.6 2.8 1.3 


3 
Includes Alaska and Hawaii for 1960-64. 


1B 
lee z with 1961 rural included in all 3 classes. 


wë he Edison Electric Institute. Statistical Year Book of the Electric Utility Industry. Annually 


Tough 1964, 


vepectively, These items combined to out- 
eigh the declines indicated for the coal, 


rs indexes. Comparative prices for the 
3Jor fossil fuels are shown in table 30. 


ie Costs, E Generation.—The 
electric Cost of fuels consumed in steam 
31 des Power generation, shown in table 
oil. e 3 for the three categories, coal, 
consumed by However, of the total fuels 
Se SE an electric utilities in 
I uced 65 percent of the t 
amount burned while oil and gas Ge 


ged The average cost of 
1 was virtually 1 in 1964, 
slight ficii in several regions declined 
i detii s shown in table 32, the U.S. res- 

lal Tate per kilowatt-hour was 77 per- 


cent higher than the average of the com- 
bined commercial and industrial rate in 
1964, the last year for which data are avail- 
able. 


Table 33.—Index of major input expenses for 
bituminous coal and crude petroleum and 
natural gas mining 
(1957-59—100) 


i inous Crude petroleum 
Year 07 natural gas 
1981 ... . .  .  -. 91 100 
19892 Uf 88 99 
19683838 86 99 
1964 ......--.- 84 99 
1965 .....-.--- 85 100 


!Index based on weights derived from the 
1958 Census of Mineral Industries and on data 
from U.S. Department of Labor, Bureau of 
Labor Statistics, Wholesale Price Index, annual 
and monthly releases. 
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Table 34.—Indexes of relative labor cost, bituminous coal and petroleum mining 
(1957-59=100) 
Index of labor costs per Index of value of product Index of labor costs 
7 unit of output? per man-period ? per dollar of product 
ear 
Bituminous Bitumínous Bituminous 
coal Petroleum coal Petroleum coal Petroleum 

1961 86 100 114 108 92 103 
1962- 2 8 82 98 118 114 89 102 
1963 ..-.-.--- r 76 98 r 125 119 r 85 101 
1944 75 98 132 121 84 102 
1985 — 16 98 189 125 84 102 


* Revised. 

! Bituminous index based upon net tons per man per day (See chapter on Bituminous Coal in 
volume 2 of Minerals Yearbook) and index of average earnings derived from Bureau of Labor 
Statistica data on hourly earnings; petroleum index based on barrels per year (see chapter on 
Petroleum in volume 2 of Minerals Yearbook) and Bureau of Employment Security data on total 


wagen in petroleum production. 
3 Bituminous index based on net tons per man per day and mine values of production; petroleum 


index based on average employment and total value of production. 
2 Bituminous index based on index of value per man per day and index of average earnings: 


petroleum index based on total valuc of production and total wages. 


The index of major input expenses for 
fossil fuels mining, as shown in table 33, 
indicates changes in operating costs, rather 
than the actual cost of producing these 
fucls because capital costs are omitted. The 
upswing in the index of input expenses for 
bituminous coal in 1965 reverses the down- 
ward trend evident for the past several 
years, This would indicate that continuing 
wage increases were not offset by produc- 
tivity advances as had been true in the 


recent past. 


Relative Labor Cost—In tlie indexes of 
relative labor costs, shown in table 4 the 
average earnings by productivity are ad- 
justed to indicate the movement of real 
labor cost per dollar of product obtained, 
the value of product per man-period, and 
the labor costs per unit of output. For bi- 
tuminous coal, the index of labor cost per 
unit of output increased in 1965, while pe- 
troleum remained unchanged. The index 
of value of product per man-period con- 
tinued to show steady gains for both items, 


Table 35.— Wholesale price indexes of selected machinery and equipment items 
(1957-59—100) 


Mining Construction 
Oilfleld machinery Power cranes, machinery Specialized 
Year machinery and draglines, an construction 
and tools equipment shovels, etc. equipment machinery 
18961: سے‎ E Ee 101.8 107.8 105.4 107.5 107.8 
I 103.2 108.4 106.1 107.8 107.4 
TT EE 102.6 109.1 108.8 109.6 108.1 
ص0 یئ‎ 8 r 104.3 r 110.5 111.8 112.4 108.5 
0000 104.7 113.3 113.7 115.8 110.3 
00 0ی‎ mt 
Mixers, 
Portable Scrapers Contractor's pavers, Tractors 
air and air tools, spreaders, other than 
compressors graders handheld etc. farm 
09 07 ³ 0 
ii Su مو سس‎ 114.1 104.4 113.5 108.4 108.0 
EENEG 118.7 105.8 113.5 110.8 108.5 
EC c s 8 115.1 108.5 113.5 112.1 110.8 
I 8 117.6 110.8 1 116.3 114.7 
128.7 114.2 1 119.8 117.6 


—— eee eee V am moy wo s s. wooo 


1965 
2 ا‎ EM ke Pin T لی‎ 


r Revised. 
1 Series discontinued January 1964. 


Bureau of Labor Statistics. 1962 Statistical Supplement, Monthly Labor Review, p. 79. 


Source: 
and Wholesale Prices and Price Indexes, January 1966 
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Change 


Change 
Indust 1968 1964 from 1963 1965 
ry (millions) (millions) (percent) (millions) from 1964 
r r 


(percent) 
All industries 


Eeer $481,927 $517,281 + 7.3 $559,020 8.1 

S MER SR ip و یر‎ 9,954 5,950 — 0.1 6.432 8.1 

mining ^ 5 77 96 Ee 883 ru 1.025 16.1 

Crude petroleum and natural | 1,284 5.9 1.361 60 

Nonmetallic mining and quar- 2,917 2,658 — 89 2,775 + 44 
ing 

Manufacturing 1.040 1,125 T 8.2 1,271 n 

etroleum refining and related 143,839 155,078 7.8 170,408 9.9 

+ 1.5 8.5 


EE 4.597 4.667 1. 5.063 + 8. 
۲۶ Revised. 


Source: BR 
nen Fay E Department of Commerce, 


While the indexes of labor costs per dollar 
of product remained at the 1964 level. 


i Prices.—Wholesale price in- 
Mis of selected machinery and equipment 
Mportant to the mineral-energy resources 


Office of Business Economics. Survey of Current Busi- 


industry are shown in table 35. All indexes 
show increases for 1965, with oilfield ma- 
chinery and tools having the least increase 
and portable air compressors having the 


greatest increase. 


INCOME AND INVESTMENT 


national income generated‏ سا 
SÉ mineral energy resources industries‏ 

eased substantially both in the mining 
sectors. In the mining 
fee guid i ble 36, the largest per- 
ed ga OT energy resources in 1965 
~ In coal mining. However, the absolute 


Ze gas still exceeded that of coal dur- 
e year. In the manufacturing sector, 
SS 5 by petroleum refining in- 
EE e exceeding the average 
"s gain for all industries during the 
ارت‎ 9n new plant and equip- 

RUE, industries and other select- 

5 We and manufactuing sectors are 
iS table 37. In the mining and 
tie a uring Phases of the energy indus- 
during Ps e EES were generally up 
Bun. سس‎ Greatest gains in the manu- 
lied pr ai sector were in chemicals and al- 
MGE ess Which includes the petroche- 
10 ndustry, and in the coal and 
Ade im Products category which in- 
5 9 0 feedstocks. In the mining 
9 1 De ich includes fuels, there were 
plat ani Increases in investment in new 
not brok equipment, although these are 

oken down by energy industry. 


The book value of direct private invest- 
ment by U.S. companies abroad in foreign 
petroleum enterprises is shown in table 38. 
This investment increased by almost 1 bil- 
lion dollars in 1965. Direct investment by 
petroleum companies remained the major 
category of U.S. foreign investments. An 


Table 37.—Expenditures on new plant and 
equipment by firms in mining and selected 


mineral manufacturing industries 
(Billion dollars) 


1968 1964 
Mining? ...... سس سے سے‎ 1.04 1.19 
Manufacturing: 
Primary iron and steel. 1.24 1.69 
Primary nonferrous 
metalss 41 48 
Stone, clay, and glass 
products ...........- 61 .68 
Chemical and allied 
products ..........-- 1.61 1.97 
Petroleum and coal 
products ........-.-- 2.92 3.36 
All manufacturing -------- 15.69 18.58 


1 Including fuels. 


Source: U.S. Department of Commerce, Office 
of Business Economics. Survey of Current Busi- 


ness, June 1965, p. 6; June 1966, p. 12. 
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Table 38.—Direct private investment of U.S. companies in foreign petroleum industries, 1965 
(Million dollars; net inflows to the United States (—)) 


<€I⁄IIIIII — ' . ä ũä— ! ʒ õ. . ää. ä ————‏ سے 


Petroleum All industries 
Undis- Undis- 

Book tributed Book Book tributed Book 
value Net earnings value value Net earnings value 
beginning capital of sub- end of beginning capital of sub- end of 
of year outflows sidiaries year of year outflows sidiaries year 

222 dd 
Canada 3.187 161 66 3.320 13.796 896 540 15.200 
Latin America 3.102 —80 21 3.034 8,894 171 298 9.371 

Other Western 

Hemisphere 488 —b 7 500 1.311 89 39 1,437 
Europe ...-.-------- 8,102 372 —51 3.429 12.109 1,432 881 13,894 
Afriac˖«« «4 883 130 7 1.020 1.685 160 47 1.904 
Middle East .....-.- 1.240 246 3 1.491 1.832 254 8 1,590 
Far Fast .......---- 814 106 —26 893 1,780 184 58 2,021 
Oceania سے ےہےےے۔۔ ہے‎ 453 41 5 499 1,593 142 80 1,811 
International 1.064 41 20 1.133 1.885 43 80 2.017 
Total! 14,334 1.018 52 15.320 44.386 3.871 1.525 49.245 


— . — U. U. U. ul... U....................... U... . . U. . U u... ....... ......LLLLLLLLLL/ULÑ 


1 Totals do not add due to rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-85. 


important factor in the continuing increase 
in US. petroleum investment abroad is the 
reinvestment abroad of undistributed 
profits of U.S. subsidiaries and the rising 


market value of foreign securities held. To- 
tal direct foreign investment in the United 
States in 1965 and the value of the petro- 
leum component are shown in table 39. 


BUREAU OF MINES ACTIVITIES 


The industrial strength and security of 
the United States requires an adequate, de- 
pendable, and continuous supply of raw 
materials, of which energy resources are an 
indispensible part. Bureau of Mines pro- 
grams relating to the energy economy have 
traditionally been concerned with the con- 
scrvation and development of mineral en- 
ergy resources. More recently, increasing 
emphasis has been placed on problems of 
minimizing adverse effects on human envi- 
ronment arising from the extraction, proc- 
essing, and utilization of these resources. 
‘The need to preserve environmental quali- 
ty has assumed major significance because 
the expanding national requirements for 


raw materials have increased pollution 
problems. 

Work continued during 1965 under the 
Bureau's established programs for mineral 
resources development. In addition to anal- 
ysis of problem areas relating to energy 
supply and demand, new emphasis was 
placed on the development of more precise 
and sophisticated techniques for forecasting 
key components of the energy economy, 
both for the short term and for mid-term 
periods up to 15 years. A number of the 
energy problems evaluated and analyzed 
under the resource and development pro 
grams become subjects of research and 
investigation under the Bureau's programs 


Table 39-—Valve of foreign direct investments in the United States 
(Millions of dollars) 


Industry 1961 1962 1963 1964 1965 
Total ———G 7,892 7,612 1.944 8.363 8,812 
Petroleum 1,325 1,419 1.513 1.612 1,710 


E — 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-35. 
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Table 40.—Research and development activity 


s s s 


Funds expended (million dollars) 


Total Company Federal Government 
1963 P 1964 1963 P 1964 1963 P 1964 

P SUM refining and 

ration a. :“ ° 
reat all industries —_____ 2.5 2 6 5 4 5 4 0.3 04 
ercent of all allied products -_ 1,279 1,284 1,016 1,054 263 230 
All industries dustries 10.1 9.6 18.8 18.3 3.6 3.0 
ج‎ E LL 12,686 13,353 5,406 5,753 7,280 7,600 
? Preliminary, 


Source: N 
1966, Table co Science Foundation, Review of Data on Science Resources, No. 7, January 


= minerals research. Bureau accomplish- 
i and findings under these programs 
reflected in Bureau publications, pub- 


lished as inni 
continuing series i 
poris g Or as special re- 


the more significant Bureau ac-‏ ک0 
Së in the energy sector during 1965‏ 
E developments in oil-shale re-‏ 
ollar e first stage of a multimillion‏ 
Deelen oil-shale experimenta-‏ 105 
out with the financial‏ وا adir si‏ 
ed This the private sector, was complet-‏ 
technol program involves perfection of‏ 
Sech to form the basis for a commer-‏ 0 
materials dini to produce petroleum-like‏ 
Colorado bs the vast oil-shale deposits of‏ 
Nale ree tah, and Wyoming. Other oil-‏ 
the dec ee Work included a project for‏ 
ination of the feasibility to frac-‏ وس 
Mid ie retort oil-shale underground by‏ 
clectric niques as the use of high-voltage‏ 
posits, 3 bum Pathways through de-‏ 
create 2 gy a use of nuclear explosives to‏ 
shale. urface chimney of crushed‏ 
Work also continue‏ 
the search for new‏ 
coal through More‏ 


d during the year on 
potential markets for 
uses of coal in efficient and economic 
plying coke f generating powcr, in sup- 
processing |; r metallurgical use, and in 
tor m onse fuels or high Btu gas 
aging Bo particular note is the encour- 
on the ات‎ made in a research project 
à raw mai. lal use of bituminous coal as 
black uses SE for a variety of carbon 
continued p" pi. the year the Bureau 
Ment’s coo ead the Federal Govern- 

Perative effort with industry to 


stimulat 
abroad the sale of United States coal 


Anti ; 
ntipollution projects related to energy 


resources were conducted singly or jointly 
during 1965 with other Government agen- 
cies. These included the preparation for 
pilot plant testing of a Bureau process for 
the economic means of removing sulfur 
dioxide from industrial stack gases; re- 
search in the pollution caused by acid 
mine water; research in the problems of 
removing sulfur from coal before it is 
burned in industrial furnaces; the adaption 
of nuclear techniques and materials for the 
rapid analysis of sulfur in coal; relating 
the componerits of auto exhaust to such 
variables as the physical and chemical 
properties of various gasolines and addi- 
tives, engine design, operation, and fuel.air 
mixturc. 

Obligations of funds by the Bureau of 
Mines for its mineral resources devclop- 
ment programs, research programs and rc- 
lated activities during fiscal year 1966 to- 
taled 31.4 million dollars. Of these 
obligations, 13.2 million dollars were obli- 
gated for programs relating to mineral en- 
ergy resources and related activities. Table 
40 shows national expenditures for research 
and development activities in both the 
Federal and private sectors in 1964, the lat- 
est year for which data are available. Fe- 
derally financed rescarch during that year 
continued to exceed expenditures for all 
industries in the private sector. Among the 
energy industries, petroleum refining re- 
mained the major source of research €x- 
penditures, with company financing domi- 
nating this segment. In chemicals, which 
includes petrochemicals and coal chemicals, 
the private sector remained the heaviest 
participant in 1964, with the Federal Gov: 
ernment contribution declining 33 million 
dollars below the 1963 level. 
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Table A e of imports and exports, mineral energy resources, and products 
( Thousands) 


SITC 
No. Group 


Exports of domestic 


Imports for consumption 


merchandise 
E 


1963 1964 1965 1968 1964 1965 
321 Coal, coke, ete. $6.301 $16.?33 $15.115  $482.058  $473.579 $494,959 
9 


ete c ` bots 4,255 

4.923 3,806 4.616 1.187.742 1,148,069 1,065,107 -- مو چو مھت سا n‏ 

p u 2929ھ‎ 707.535 725, : 5 02 2.682 

341 Cas. natural and 707.535 125,108 864.114 441,008 415.028 412.882 

eee 103.753 106.702 113.838 17,853 19.081 34.640 
Total: mineral fuels, 
lubricants, and re- 

š ted products — 1.882.696 1,996,107 2.180.809 945.535 911.494 946.504 

“tl Tar, erude chemicals 777 — 34.977 8.721 9,275 65.438 79.580 24.977 

Grand tot.. 1.217.673 2.004.884 2,190,084 1,010,973 991.084 971.481 


p Hirer U.S. 
oreign M 
1965, Fri25 a 


Department of Commerce, Bureau of the Census. U.S. Exports of Domestie and 
ndise FT410, December 1965, and U.S. Imports of Merchandise for Consumption, 


INTERNATIONAL 


Value of regional distribution of‏ ا 
S. Imports and exports of major energy‏ 
resources IS shown in table 41. Coal exports‏ 
Š Western Europe, the main export mar-‏ 
et for U.S. coal, declined by about 11 mil-‏ 
lion dollars, This Was more than offset by‏ 
increased exports to Canada. Direct im-‏ 
nnd of crude petroleum from South‏ 
k enca, mainly Venezuela, declined, while‏ 

€ value of crude imports from Trinidad 
and the Netherlands Antilles, a portion of 


which originate in Venezuela. increased in 
1965. Crude petroleum imports from the 
Middle East also expanded significantly 
during the year. The value of petroleum 
products imported from South America, 
mainly Venezuela, and from Trinidad and 
the Netherlands Antilles, increased in 1965. 
Fuel oil remained the predominant compo- 
nent in these product imports. Exports of 
petroleum products to Europe declined 
appreciably in value during the year, The 


World U.S. apparent 

produc- U.S. production consumption 
tion 

selected Percent Percent 

mineral of world of world 

energy Amount produc- Amount produc- 


resources tion tion 
Crude petroleum $1 


Natural gas- thousand barrels.. 10, 309.116 2.786.822 27 r 3.232.769 
Bituminous and lignite ion cubic feet... NA ° 15,462,667 NA 15,536,373 NA 
Anthracite thousand short tons__ r 2,828,962 486.998 17 431,116 15 
SET روس‎ r 209,700 17,184 8 14.400 í 

JJ a a MN RN EMEN 
1965 
Crude 

tura] 7 em -------- thousand barrels__ 11.063.154 2.848.514 26 3.310.322 30 
ituminous and liga, million cubic feet NA 16,039,753 NA 16,027,000 NA 
Anthrae; thousand short tons. 2,880,566 512,088 18 459,164 16 
V و‎ 208.900 14.866 8 12,900 6 
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value of exports of natural gas from Cana- 
da to the United States increased moder- 
ately. 

The value of imports of mineral energy 
resources and related products, shown in 
table 42, exceeded the 1964 level by $87 
million. The greater Part of this expansion 
was in petroleum products imports, the 
value of which increased about $139 mil- 
lion, and crude Petroleum imports, the 
value of which was $39 million greater than 
that of 1964. Despite the increase in pro- 
buction of crude petroleum in the United 


States in 1965, this was again a smaller 
portion of total world production as shown 
in table 43. Commercial production of nat- 
ural gas and consumption in the United 
States continued to dominate the worid gas 
picture, although aggregate data are 10 
available on commercial consumption 
abroad. Bituminous coal production in ue 
United States, which has been expanding 
at an impressive rate, constituted a higher 
Percentage of world production in 1965 
than during the previous year. 


"LN 8 


Employment and In Juries in the Fuel 
Industries 


By Forrest T. Moyer 


General injury experience in the mineral 
fuel industries was less favorable in 1965. 
Of the major industry groups, the coal 
mining and the coke industries had higher 
Injury-frequency and Severity rates than in 
1264. The oil and Bas industries had an 
increased rate of occurrence of injuries al- 
though the severity rate improved. How- 
ever, in the relatively small peat and na- 
tive _ asphalt industries, the injury 
oo Was more favorable than in 


Overall operating activity for the mineral 
fuel Industries, as measured by the average 


number of men working daily and the to- 
tal worktime, was higher than in 1964. 
Moderate declines in employment and 
worktime in the coal and peat industries 
were more than offset by gain in the other 
groups. 

In addition to the industry classifications 
included in this chapter, similar injury, 
employment, and worktime data on the 
metal, nonmetal, stone and aggregate in- 
dustries are presented in volume I. Corre- 
sponding data for broad classifications of 
mineral industry groups are given by States 
in volume III of the Minerals Yearbook. 


COAL 


Injury experience (fatal and nonfatal) 
of the coal-mining industry was less favora- 
ble in 1965 than in 1964. The frequency 
ee of 45.79 injuries Per million man- 
m Of exposure was 2 percent higher 
zd In 1964 and the severity rate ad- 
i nced to 8,947 days lost per million man- 
ours, 6 percent more than in 1964. The 


total includes 9] lives lost in three major 
وس‎ eg Net a mine fire with 7 fa- 
Sa Se est Virginia mine and two 
St P'osions, one in a Colorado mine 

fatalities and one in a Tennessee 


cent each in 1965 

Continued decline 

mini 

5155 Employment and injury statistics 
5 are based on final data for anthra- 


cite mi imi 
: mines and Preliminary data for bitu- 
nous coal and lignite mines. 


Bituminous Coal Mines.—The safety rec- 
ord at bituminous coal and lignite mines 
in 1965, according to preliminary data, 
was less favorable than in 1964. The com- 
bined (fatal and nonfatal) frequency rate 
of 44.39 injuries per million man-hours of 
exposure was 4 percent above 1964 and 
the severity rate of 9230 days lost per 
million man-hours increased 11 percent. 


Fatal injuries increased 32 in number in 
1965. Part of this increase was attributed 
to three major disasters that claimed 21 
lives. No major disasters occurred in 1964. 
The fatal frequency and severity rates of 
1.08 and 6,474, respectively, were both 15 
percent higher than the corresponding 
1964 rates of 0.94 and 5,637. Of the 250 
fatalities, 214 occurred in underground 
workings, 17 on the surface, 18 at strip 
mines, and 1 at an auger mine. Four types 
of accident caused 83 percent of the overall 
death total. Falls of roof, face, or rib killed 
126 men (50 percent); haulage accidents 
took 40 lives (16 percent) ; machinery ac- 
counted for 27 fatalities (11 percent) ; and 
explosions claimed 14 lives (6 percent). 
The remaining fatalities resulted from a 
variety of causes such as electricity, explo- 


35 
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sives, and others. The Bureau of Mines es- 
timated that 10,035 nonfatal injuries oc- 
curred in 1965 at a frequency rate of 43.31 
and a severity rate of 2,757 per million 
man-hours of exposure. In comparison 
with 1964 data, nonfatal injuries increased 
3 percent in number and 3 Percent each in 
the frequency and severity rates. 

Bituminous coal mines were active 213 
days in 1965, 1 more day than in 1964. 
However, average daily employment and 
the total man-hours of worktime declined 
less than 1 percent cach. 

Anthracite Mines.— Injury experience for 
anthracite mines was improved in 1965, as 
measured by a 2-percent decrease in the 
injury-frequency rate and a 49. percent de- 
Crease in the injury-severity rate, 

Fatal injurics dropped to 8, a 67-percent 
improvement over 1964 and a record low 
for the anthracite industry. Deaths oc- 
curred at a rate of 0.49 Per million man- 
hours in 1965 as compared to 1.18 per mil- 
lion man-hours in 1964. The severity rate 
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of fatalities (2,931) was 59 percent better 
than the 1964 rate (7,070). All of the eight 
fatalities reported in 1965 occurred in un- 
derground workings. Falls of roof, face, or 
rib claimed five lives; inrush of water and 
material, two; and haulage, one. Nonfatal 
injuries totaled 1,067 in 1965 and occurred 
at a frequency rate of 65.16 and a severity 
rate of 2,004 per million man-hours of ex- 
posure. Compared with 1964 data, nonfatal 
injuries decreased 20 percent in number, | 
percent in the frequency rate, and 22 per- 
cent in the severity rate. Records show that 
700 of the nonfatal injuries occurred un- 
derground, 31 on the surface, 146 at strip 
mines, 13 at culm banks, 1 at a dredge, 14 
at shops, and 162 at preparation plants. 
Employment continued to decline with 15 
percent fewer men working than in 1964. 
Employces worked 20 percent fewer man- 
hours and averaged 1,471 hours for the 
year, 79 hours less than in 1964. Anthracite 
mines were active 204 days, 10 less than in 
1964. 


Table 1.—Employment and injury experience at coal mines in the United States, 1961-65 


— — — —˙ — — — 


Average A verage 


men active Man-days 
Industry and year working mine work 
daily ! days? (thousand) 
Bituminous 
toul mineg: 3 
196. 151.776 194 29,453 
19422. 147,276 196 248,863 
19633. 143.628 204 29.289 
19644. 137.617 212 29.200 
1965 br 137,000 213 29,153 
Anthracite mines: 

I 15.792 196 3,098 
1962222. 14,010 204 2.853 
1963. 13,498 216 2,912 
1964. 13.144 214 2.812 
19555. 11.132 204 2.271 

Total coal mines: 
19611. 167.568 194 32.551 
19622 | `` 161.286 197 31.716 
196338. 157.126 205 32.200 
1944 150.761 212 32.012 


š Includes lignite. 


بہت ³Ä . / A‏ م 


Number of Injury dete Leni 
Man-hours injuries million man-hours 
worked " 
(thousand) Fatal Nonfatal Frequency Severity 
232,871 275 9,902 48.70 "s 
228.267 263 9,783 44.01 9, D 
232,136 252 9,838 43.47 3315 
232,037 218 9,728 42,86 8, 226 
231,710 250 10.035 44.39 9, 
22.424 19 1.295 58.60 12 
20,680 26 1,161 57.40 25 
21,048 32 1,295 63.05 1 اہی‎ 
20,368 24 1.342 67.07 s 4 
16,375 8 1,067 65.65 4, 
255,296 294 11,197 45.01 Mp 
248.946 289 10.944 45.12 31 26 
253.185 284 11,133 45.09 9 


252,405 242 44.82 


145,132 212 31.424 248,085 258 11.102 45.79 8.947 
„F 
P Preliminary. gege 


* Data may not add to total shown because of rounding. 


COKE 


In the coking industry both the injury 
frequency and Scverity rates were less fa. 
vorable than in 1964. Seven fatalities were 


reported in 1965 compared with 1 in the 
Preceding year and the number of nonfatal 
disabilities increased 12 percent. The rate 


Y! a 
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of occurrence of all injuries was 8 percent 
above 1964 and the severity rate more than 
doubled to 1,805 days lost per million 
man-hours of work in 1965. 

Operating activity was appreciably 
higher and the average number of men 
working gained 8 percent over that of 
1964. Total man-hours of worktime in- 
creased 6 percent in 1965 and the plants 
Were active an average of 352 days. 

Slot Ovens.—Injuries (fatal and nonfa- 
lal) at slot ovens increased 21 percent in 
number and 14 percent in frequency of oc- 
currence per million man-hours of work- 
time. Employment increased 8 percent in 
1965 and man-hours gained 6 percent over 


1964. Slot-oven employees worked an 8- 
hour shift while producing 69,234,787 tons 
of coke (and breeze). The plants were ac- 
tive an average of 357 days. 

Beehive Ovens.—The safety record at 
beehive-oven plants was improved substan- 
tially. No fatalities occurred in 1965, for 
the third consecutive year, and nonfatal in- 
juries decreased 10 percent in number and 
24 percent in frequency compared with 
1964. There also was a marked improve- 
ment in the injury-severity rate. Employ- 
ment and man-hours increased 22 and 19 
percent, respectively, and the men averaged 
1,708 hours for the year while working a 
7.7-hour shift. 


Table 2.—Employment and injury experience at coke ovens 
in the United States, 1961-65 1 


few uL AU iU M Le Ma ا م‎ 


Average Average 
men active 


Industry and year working ee Man-days 
daily 2 


work 


Man-hours 


Number of 
injuries 


Injury rates per 
million man-hours 
worked 


—____TMY" days? (thousand) + (thousand) € Fatal Nonfatal Frequency Severity 


Slot oveng: 
1961. 18,106 
SRA : 859 4.707 
128 کت‎ 12,723 363 4.623 
1964... 12,696 356 4,524 
196656565. 13.021 862 4.713 
. 14.003 357 4.998 
Deehive ovens: 
1 e EE 428 196 84 
19068 77770 357 191 68 
1964 ^o 347 209 73 
1965 426 220 94 
cl eee pec 518 222 115 
All ovens: 
eg SE 18,534 354 4,791 
196333. 13.080 359 4.691 
1964 7= =-- ,043 352 4,596 
19655 18,447 357 4.807 
— — 14.521 352 5,113 
N À Not available. 
data are final. 


37,661 8 167 4.51 NA 
36.969 9 237 6.65 NA 
36,192 7 190 5.44 NA 
37,675 1 164 4.38 703 
39,984 7 192 4.98 1.816 
645  .... 26 40.33 NA 
533 2 15 31.59 NA 
567  .... 23 40.57 NA 
74123 40 53.83 5.457 
885  .... 36 40.68 1,318 
38,306 3 193 5.12 NA 
37.502 11 252 7.01 NA 
36,759 7 213 5.98 NA 
38.418 1 204 5.34 795 
40.869 7 228 5.75 1.805 


Average 
taken into . men at work each day oven was active. Because absenteeism and labor turnover are 
count of n eration, this number is lower than the number of men available for work, as measured by a 


i ames on payroll. 
Aver 


age in which operating time of each plant is weighted by average number of workers in the plant. 


‘Ma 
add n. days and man-hours of employment have been rounded to the nearest thousand and will not necessar ily 


to published totals 


OIL AND GAS 


Se rates in the oil and gas industries 
proved creased in frequency but im- 
0 سے‎ severity. The frequency rate of 
Don 1 per million man-hours was 2 
rate of 05 ve that of 1964 but the severity 
ecreased وت‎ lost per million man-hours 
Droen 0 Percent. Although the- total 
than (h injuries was 4 percent higher 
€ 1964 figure, the number of fatali- 


ties dropped 28 percent to an unprecedent- 
ed low since these data were first recorded 
by the Burcau in 1942. Fewer fatalities and 
a decrease of 30 percent in the number of 
permanent total injuries were the principal 
reasons for the reduced severity rate. 
Ninety-five percent of all injuries in 1965 
were temporary total disabilities. 7 
Disabling injuries included 78 fatalities, 
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7 permanent total, 339 permanent partial, 
and 8,617 temporary total disabilities. For 
permanent partial and temporary total dis- 
abilities the average time loss was 40 days, 
a decline of 1 day from 1964. Average se- 
verity of all injuries in 1965 was 96 days, 
whereas, in 1964 it was 123 days. 

In six segments of the industry the fre- 
quency of occurrence of injuries was re- 
duced; however, the number of injuries 
per million man-hours increased in ex- 
ploration, drilling, pipeline oil, marine 
transportation (inland waters), refining, 
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and marketing segments. Severity rates of 
injuries improved in all areas except natu- 
ral gasoline, marine transportation (ocean 
and coastwise), and refining. The remain- 
ing nine departments were responsible for 
the 238-day drop in the severity rate of all 
injuries. Both the frequency and severity 
rates were reduced in the production, pipe 
line gas, research and engineering, and 
miscellaneous departments. Refining alone 
had higher injury rates in both frequency 
and severity than in 1964. 


Table 3.—Employment and injury experience of the oil industry (all activities) and the 


natural gas industry (excluding distribution 


activities) in the United States, 1961-65 


EE 


Average Number of Injury rates per 
men Man-hours injuries ! million man-hours 

Year working worked ' 
daily (thousand) Fatal Nonfatal Frequency Severity 
EE 
Il 8 452.721 951,743 111 8.697 9.25 1.077 
I)); 8 469.256 984.172 121 9.336 9.61 1.124 
I/ 8 461.021 974.877 93 9.125 9.46 1,040 
(Dor EE 427.697 910,525 109 8.551 9.51 1.172 
I C Eege 436,935 931,645 78 8.963 9.70 934 


— اس 


the nonfatal injury total thereafter. 


! Fatal and permanent total injuries combined for 1961 through 1962. Permanent total injuries included in 


PEAT 


Jn the extraction and processing of peat 
the number of nonfatal injuries dropped 
46 percent in 1965 compared with 1964. 
Thirteen injurics occurred at the rate of 
16.57 per million man-hours of exposure. 
Of these, 3 were in extraction, at a fre- 
quency rate of 7.76, and the remaining 10 
occurred in processing operations at a rate 
of 25.14 per million man-hours, There 
were no fatalities in 1965. 

Of the 13 nonfatal injuries, 2 were per- 
manent partial disabilities, 1 from a han- 


dling material accident and the other from 
machinery. Handling material accidents ac 
counted for five of the temporary total In- 
juries; slips or falls of persons and machin- 
ery three each, and stepping or kneeling 
on sharp or loose objects and haulage onc 
each. 

A total of 623 employees, 20 percent less 
than in 1964, had an average work year of 
1.259 hours each. The decline in employ 
ment was accompanied by a 30 percent de- 
crease in man-hours worked. 


Table 4.—Employment and injury experience in the peat industry 
in the United States, 1961-65 


Average Number of Injury rates per 
men Man-hours injuries million man-hours 
Year working worked : 
daily ` (thousand) Fatal Nonfatal Frequency Severity 
POG EE 765 1088  .... 17 16.38 741 
EE 683 977 19 19.46 $00 
7 8 674 957 ` 11 11.49 510 
781 1.12222 24 21.39 1,861 


784 
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NATIVE ASPHALT 


A total of 27 injuries at native asphalt 
operations in 1965 resulted in a frequency 
rate of 29.45 per million man-hours of ex- 
posure. There were 15 injuries under- 
ground, including 1 fatality due to an in- 
rush of water. One nonfatal injury was 
reported at surface operations, four in 
Open-pits, and seven in processing plants. 
Of the 26 nonfatal injuries, machinery ac- 
cidents were the leading cause with 6 in- 
Juries; 5 were from slips or falls of persons; 


4 resulted from handling material; 3 each 
from falling material or objects and all 
other; 2 from working with handtools; and 
1 each resulted from stepping or kneeling 
on sharp or loose objects, haulage, and in- 
rush of water. The injury-severity rate of 
7,945 days lost per million man-hours de- 
creased 52 percent from the 1964 figure. 
The number of men employed increased 21 
percent and man-hours increased 20 per- 
cent above the previous year. 


Table 5.—Employment and injury experience at bituminous limestone, bituminous 
sandstone, and gilsonite mines and mills in the United States, 1961—65 


سے ےت ےش ےس تع شس مس Se‏ 


Average Average Number of Injury rates per 
Year men active Man-days  Man-hours injuries million man-hours 
working days worke worked 
€: daily (thousand) (thousand) Fatal Nonfatal Frequency Severity 
——— 6 
196 
1962 EE 383 256 98 792 1 30 39.17 8,766 
196339 358 279 100 800  .... 13 16.25 146 
1353555 417 260 108 873 2 35 42.41 14.576 
1965 — 369 256 4 762 2 30 4197 16.701 
ا‎ 448 253 113 917 1 26 29.45 7,945 
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Coal—Bituminous and Lignite 
By W. H. Young: and J. J. Gallagher : 


Contents 
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GENERAL 


15 SUE to increasing national energy 
S ements, highlighted by the continu- 
A 5 in demand for coal for the gen- 
سس‎ of electric power, the output of bi- 
2 Gs coal and lignite in 1965 passed 
1 e mark for the first time 
1 مات‎ emphasizing the steady up- 
lion Sh from the recent low of 403 mil- 
ا‎ in 1961. There were corre- 
E g upward trends in consumption, 
ports, mechanization, and productivity. 
pn 5 output of bituminous 
165519 gnite in the United States in 
ARA million tons—was 5 percent 
1 T. the 187 million tons produced 
Hee € gain Was attributed largely to 
ties, Fer 0 by the electric util- 
Deen *T use at coke ovens, and an in- 
exports. 

Diere seasonal fluctuation in pro- 
miners vacat, the past, resulted from the 
summer. À on period of 12 days in mid- 
Statisti ` According to the Bureau of Labor 

G, US. Department of Labor, time 


235-88 0 - e, 


Production by States and counties. 91 


Transportation E 96 
Consumption 96 
Distribution 102 

Relative rate of growth of mineral 
fuels and waterpower --------——- 146 
DOCKS: 8 146 
Prices ee ee 147 
Ligniie o. 0 148 
Foreign d 149 
153 


World production 
Economic and technical developments. 156 
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SUMMARY 


lost because of strikes. totaled 258,000 man- 
days in 1965, compared with 340,000 man- 
days in 1964. 

Trend of Employment.—Employment in 
1965 indicates a continuation of the down- 
ward trend that has prevailed for more 
than a decade, owing largely to increasing 
mechanization, Conversely, output per man 
day has continued its steady upward trend, 
which has more than doubled during the 
past 12 years. 

Index to Capacity.—Since it is impossible 
for all mines to operate every working day 
in the year, an estimate of 280 days for 
calculating potential capacity was suggested 
some years ago by the coal committee of 
the Amcrican Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. The 
average output per day worked in 1965 was 
2.3 million tons, which if applied to 280 
days, gives an annual potential output of 


1 Assistant chief, Section of Fuels, Division of 


Statistics. 
upervisory industry economist, Division of 
oa] 


28 
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Table 34,—Indexes of relative laber cn. coal and petroicum mining 
۱ (1951-$9— 109) 
Index of labor costs per Index of valise ef product Index of labor costs 
unit of output ! per man-penod 3 per doüar of product 
Year 
Bituminous Bituminous Bituminoas 
coal Petroleum coal Petroleum coal Petroleum 
1951 ....-.---- 86 100 114 1 93 103 
1962 once RAS 82 98 118 14 89 102 
1468 ..----- Z r 76 98 f 125 11 ras 101 
14 75 98 132 121 84 102 
186882 76 98 139 125 84 102 


r Revised. 

! Bituminous index based upon net tons per man per day (See chapter on Bituminous Coal in 
volume 2 of Minerals Yearbook) and index of average earnings derived from Bureau of Labor 
Btatistics data on hourly earnings; petroleum index based on barrels per year (see chapter on 
Petroleum in volume 2 of Minerals Yearbook) and Bureau of Employment Security data on total 
wages in petroleum production. 

? Bituminous index based on net tons per man per day and mine values of production: petroleum 
index based on average employment and total value of production. 

2 Hituminous index based on index of value per man per day and index of average earnings: 
petroleum index based on total value of production and total wages. 


The index of major input expenses for 
fossil fuels mining, as shown in table 33, 
indicates changes in operating costs, rather 
than the actual cost of producing these 
fuels because capital costs are omitted. The 
upswing in the index of input expenses for 
bituminous coal in 1965 reverses the down- 
ward trend evident for the past several 
years. This would indicate that continuing 
wage increases were not offset by produc- 
tivity advances as had been true in the 


recent past. 


Relative Labor Cost.—In the indexes of 
relative labor costs, shown in table 34, the 
average earnings bv productivity are ad- 
justed to indicate the movement of real 
labor cost per dollar of product obtained. 
the value of product per man-period, and 
the labor costs per unit of output. For bi- 
tuminous coal, the index of labor cost per 
unit of output increased in 1965, while pe- 
troleum remained unchanged. The index 
of value of product per man-period con- 
tinued to show steady gains for both items, 


Table 35.—Wholesale price indexes of selected machinery and equipment items 
(1957-59=100) 


Construction 


Mining 
Oilfield machinery Power cranes, machinery Specialized 
Year machinery and draglines, an construction 
and tools equ.pment shovels, etc. equipment machinery 
( AAA 101.8 107.8 105.4 107.5 107.8 
TID E 103.2 108.4 106.1 107.8 107.4 
ET NNI sua asi عو مب‎ MISKI 102.6 109.1 108.8 109.6 108.1 
I/... 8 r 104.3 110.6 111.8 112.4 108.5 
I PNE NENNEN 104.7 113.3 118.7 115.3 110.8 
EE 77 9 ٣87۷87 
Mixers, 
Portable Scrapers Contractor's pavers, Tractors 
air and air tools, spreaders, other than 
compressors graders handheld etc. farm 
BEE 
۹پ‪ٰأ 9 9َہ! "ا"‎ ͤ⁰ m 114.1 104.4 113.5 108.4 108.0 
// A 113.7 105.8 113.5 110.8 108.5 
1963... onn مہ ہوم مھ امام‎ usd 315.1 108.6 113.6 112.1 110.8 
VVV 117.8 110.8 ۱ 116.3 114.7 
V جم ےھ کے‎ 128.7 114.2 ' 119.8 117.6 
wë G =< —— .. 


— — 


r Revised. 
1 Series discontinued January ۶۹۰ 


Source: Bureau of Labor Statlatlon, 148 Miatietiral Mupplement, Monthly Labor Review, p. 79. 
and Wholesale Prices and Price indexes, Janunty lung, 
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Table 36.—Natioual income by industrial origin in selected industries 


Change 


1968 


Industry (millions) 
r 


1964 from 1963 1965 


194 Change 
(millions) (Dercent) (millions) 
r F 


from 1964 


(percent) 
All industries $481,927 $517,281 I $559.020 


C ＋ 7.3 8.1 
کا و‎ C000 5.954 5.950 — 0.1 6.432 8.1 
جو‎ mining |... ^ 785 883 12.5 1,025 16.1 
mining 1.212 1.284 5.9 1.361 6.0 

bond Petroleum and natural 
ا‎ 8 2,917 2,658 — 8. . 
Nonmetallic mining and quar- ii oe E 
ng ———— ͤ—ͤ—VP . 1.040 1.125 8.2 1.271 13.0 
Manufacturing 143,839 : T i i I : 
Petroleum DEE سی‎ : 155,078 7.8 170,408 9.9 
+ 1.5 8.5 


Industries _ "TT 4,597 4,667 : 5,063 + 8. 
r Revised. 


Source: U.S. 
ness. July 1966. 


While the indexes of labor costs per dollar 
of product remained at the 1964 level. 
Machinery Prices.— Wholesale price in- 
dexes of selected machinery and equipment 
Important to the mineral-energy resources 


Department of Commerce, Office of Business Economics. Survey of Current Busi- 


industry are shown in table 35. All indexes 
show increases for 1965, with oilfield ma- 
chinery and tools having the least increase 
and portable air compressors having the 
greatest increase. 


INCOME AND INVESTMENT 


: During 1965 national income generated 
by the minera] energy resources industries 


percent, exceeding the average‏ 85 ور 
Gë Bain for all industries during the‏ 
Expenditures 9n new plant and equip.‏ 


men ; ; 
t by energy industries and other select- 


sh mining and manufactuing sectors are 
own in table 


manufacturing ph 


: ases of the ene i - 
ties these expen rgy indus 


ditures were ll 
i: generally up 
uring 1965. Greatest gains in the manu- 


f . 
lied E sector were in chemicals and al- 
Products which i 


clu : 

des chemical feedstocks. In the mining 
there were 
cases in investment in new 
quipment, although these are 


e 
not broken down by energy industry. 


The book value of direct private invest- 
ment by U.S. companies abroad in foreign 
petroleum enterprises is shown in table 38. 
This investment increased by almost 1 bil- 
lion dollars in 1965. Direct investment by 
petroleum companies remained the major 
category of U.S. foreign investments. An 


Table 37.—Expenditures on new plant and 
equipment by firms in mining and selected 
mineral manufacturing industries 
(Billion dollars) 


1963 1964 1965 


Mining! i 1.04 1.19 1.30 
Manufacturing: 
Primary iron and steel. 
Primary nonferrous 


1.24 1.69 1.93 


metals سس . ہے‎ .41 48 68 
"Products . ven 61 — .68 .78 
15 NM 1.61 1.97 2.59 
pco NN ER, مو‎ 
All manufacturing 15.69 18.58 22.45 


! Including fuels. 

Source: U.S. Department of Commerce, Office 
of Business Economics. Survey of Current Busi- 
ness, June 1965, p. 6; June 1966, p. 12. 
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Table 38.— Direct private investment of U.S. companies in foreign petroleum industries, 1965 
(Million dollars; net inflows to the United States (—)) 


i q‏ — — ——— — نس 
All industries‏ 


Petroleum 
Undis- Undis- 

Book tributed Book Book tributed Book 

value Net earnings value value Net earnings value 

beginning capital of sub- endof beginning capital of sub- end of 

of year outflows sidiaries year of year outflows sidiaries year 

Canada 3.187 161 66 3,320 13,796 896 540 15,200 

Latin America 3,102 — 80 21 3,034 8,894 171 298 9,371 
Other Western 

Hemisphere ------- 488 —b 7 500 1,311 89 39 1,431 

Europe .------------ 8,102 372 — 5i 3,429 12,109 1,432 381 18,894 

Africa -------------- 883 130 1 1,020 1,686 160 4" 1,904 

Middle East 1,240 246 3 1,491 1,832 254 3 1.590 

Far East ----------- 814 106 —26 893 1,780 184 58 2,021 

Oceania 453 41 5 499 1,593 142 80 1,811 

International 1.064 41 20 1.133 1.885 43 80 2.017 

15,320 44,386 3,871 1,525 49,245 


1,018 52 


Total! ...-.--- 14,334 
— ĩ ͤͤ—— . —L-—b——0 ꝗ— — 


1 Totals do not add due to rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 30-36. 


important factor in the continuing increase 
in U.S. petroleum investment abroad is the 
reinvestment abroad of undistributed 
profits of U.S. subsidiaries and the rising 


market value of foreign securities held. To- 
tal direct foreign investment in the United 
States in 1965 and the value of the petro- 
leum component are shown in table 39. 


BUREAU OF MINES ACTIVITIES 


‘The industrial strength and security of 
the United States requires an adequate, de- 
pendable, and continuous supply of raw 
materials, of which energy resources are an 
indispensible part. Burcau of Mines pro- 
grams relating to the energy economy have 
traditionally been concerned with the con- 
servation and development of mineral en- 
ergy resources. More recently, increasing 
emphasis has been placed on problems of 
minimizing adverse effects on human envi- 
ronment arising from the extraction, proc- 
essing, and utilization of these resources. 
The need to preserve environmental quali- 
ty has assumed major significance because 
the expanding national requirements for 


raw materials have increased pollution 
problems. 

Work continucd during 1965 under the 
Bureau's established programs for mineral 
resources development. In addition to anal- 
ysis of problem areas relating to energy 
supply and demand, new emphasis was 
placed on the development of more precise 
and sophisticated techniques for forecasting 
key components of the energy economy, 
both for the short term and for mid-term 
periods up to 15 years. A number of the 
energy problems evaluated and analyzed 
under the resource and development pro 
grams become subjects of research and 
investigation under the Bureau's programs 


Table 39— Value of foreign direct investments in the United States 
(Millions of dollars) 


ee EE RR 
1964 1965 


1963 


Total --- 7,892 7,612 1.944 8,368 8,812 
1,325 1,419 1,518 1,612 1,710 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Busi- 


ness, September 1966, pp. 80-365. 
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Table 40.—Research and development activity 


Funds expended (million dollars) 


Total Company Federal Government 
1963 P 1964 1963 P 1964 1963 P 1964 
Medien refining and 

extraction _.. ا سے‎ LLL c سس‎ 213 337 293 310 
Percent of all industries 29 25 2.5 5.4 5.4 Us éi 
Chemicals and allied products .. 1,279 1,284 1.016 1.054 263 230 
ercent of all industries 10.1 6 18.8 18.3 3.6 3.0 
All industries 12,686 13,353 5,406 5,163 7,280 7,600 


P Preliminary. 


Source: National Science Foundation, Review of Data on Science Resources, No. 7, January 


1966, Table 4. 


for minerals research. Bureau accomplish- 
ments and findings under these programs 
are refleted in Bureau publications, pub- 
lished as continuing series or as special re- 
ports. 


Among the more significant Bureau ac- 
tivities in the energy sector during 65 
were new developments in dil-shale re- 
zearch. The first stage of a multimillion 
dollar Program of oil-shale experimenta- 
tion, being carried out with the financial 
backing of the private sector, was complet- 
ed. This program involves perfection of 
technology to form the basis for a commer- 
cial enterprise to produce petroleum; like 
materials from the vast oil-shale deposits of 
Colorado, Utah, and Wyoming. Other oil- 
shale research work included a project for 
the determination of the feasibility to frac- 
ture and retort oil-shale underground by 
such techniques as the use of high-voltage 
clectricity to burn pathways through de- 
posits, and the use of nuclear explosives to 


Co a subsurface chimney of crushed 


id. n continued during the year on 
"ei 10 for new Potential markets for 
E SC more efficient and economic 
8 coal in generating power, in sup- 
Plying coke for metallurgical use, and in 
19 liquid fuels or high Btu gas 
2 al. Of particular note is the encour- 
s EATON made in a research project 
ee potential use of bituminous coal as 
black nl r a variety of carbon 
اما‎ wé During the year the Bureau 
SC to lead the Federal Govern- 

Cooperative effort with industry to 


stim . 
P nig: the sale of United States coal 


Antipollution Projects related to energy 


resources were conducted singly or jointly 
during 1965 with other Government agen- 
cies. These included the preparation for 
pilot plant testing of a Bureau process for 
the economic means of removing sulfur 
dioxide from industrial stack gases; re- 
search in the pollution caused by acid 
mine water; research in the problems of 
removing sulfur from coal before it is 
burned in industrial furnaces; the adaption 
of nuclear techniques and materials for the 
rapid analysis of sulfur in coal; relating 
the components of auto exhaust to such 
variables as the physical and chemical 
properties of various gasolines and addi- 
tives, engine design, operation, and fuel-air 
mixture. 


Obligations of funds by the Bureau of 
Mines for its mineral resources develop- 
ment programs, research programs and re- 
lated activities during fiscal year 1966 to- 
taled 31.4 million dollars. Of these 
obligations, 13.2 million dollars were obli- 
gated for programs relating to mineral en- 
ergy resources and related activities. Table 
40 shows national expenditures for research 
and development activities in both the 
Federal and private sectors in 1964, the lat- 
est year for which data are available. Fe- 
derally financed research during that year 
continued to exceed expenditures for all 
industries in the private sector. Among the 
energy industries, petroleum refining re- 
mained the major source of research €x- 
penditures, with company financing domi- 
nating this segment. In chemicals, which 
includes petrochemicals and coal chemicals, 
the private sector remained the heaviest 
participant in 1964, with the Federal Gov- 
crnment contribution declining 38 million 
dollars below the 1963 level. 


MINERALS YEARBOOK, 1965 


'OSPLA “S961 'esjppuwqoiejq USIO pus opgesot jo godxg en 'snsus) om jo naung 'eojeumuo) Jo 3usuruiwdeq 


*uo 


ED :991nog 


u Aq pə1vuBlsəp you s110dxa 410893199 read 000'821'v$ Sepnyouy poy , 


lun $i ge sse], 


ux spus[ieqyeN pus pepruniL sepnpu],; 
AVVISTE IPUI, rwuoywuisju] pispuwig ; 


698˙01 909˙91 8 


05712 099/199 ٴ6‎ 9 E, EE y modxꝗ 
194 el L96'09 ULL'vog SH BLOGG: ABR GLE. EE sodu 
: 18303 puuur) 
Lg 399 968 661'8 988.11 67٦ LO modxg 
951 el اوت‎ FL TLL‘ 2 J)!!! 8 e110dui[ 
:$€3 [BINU 'umajo1jed ‘Poo WOT] S[woruraqo IPNI PUV 1G} [Mou 129 
SES ot 36'1 83'33 122 08  PIE'9PE 99299 j e 
219 t 296˙09 269 Po- $90'9 LLS 0S6: c ( EE sodu 
eng [VIIu pa3223jos VIOL 
Il Ke SS SLZ و9‎ gas LS Lë 7777 EE EEN 
SN 8 Lg SL 199 CC 8310d uly 
: ہت با ای تسس انی یی‎ (eg 
ا ا‎ Ee No K'u EOS EE ان‎ 
e L99 828'01 398'8 مم ھن‎ great RE) mate ve 
m RES aw 9801 LES ap JC d ĩ M d UMEN M M نرہ ہورم سج‎ ۱× 
see ess 068'09 — 6086 1 108 1 dd era c HERES Ware) 
0L 660 8 am phie ‘umaoneg می‎ 
15 ar 16 : ا‎ 633'633 L$8'12 Siu e UIT SE 
55 v 48210 — mm mmm ewww ͤ ͤyUůLGOGͤ—4l:k— کک کک ہے ث دہ 22 ات ت‎ 22 
HAD 88 912 eng ‘ayoo Woo TER 
ee EO add 
201g 811183 0 oA ulis v ddoauꝗ WUY e Buy 6150 
10:۸08 ynog Yon 


TON 
OLIS 
— CLARO === + RR تسم مس ہے ناس‎ a 


(srejjop puusnoqL) 


N 
eo $961 'sjxupouad PEI pue sa3110521 Den pap pə5ətəs JO sisodxə pue sodun & N JO uopnqunspp peuoriieyu— rp. ARL 


REVIEW OF THE MINERAL-FUEL INDUSTRIES 33 


Table 42—Value of imports and exports, mineral energy resources, and products 


(Thousands) 
à Ex f domesti 
SITC Imports for consumption د‎ d s 
No. Group 
1963 1964 1965 1963 1964 1965 
321 Coal, coke, ete. $6,301 $16.283 $15,115  $482.058 $473.579 $494,259 
331 Petroleum, crude, ete. .....— 7 1,065,107 1,148,069 1,187,742 4,616 3,806 4,923 
332 Petroleum products |... 7 707,535 725,103 864114 441,008 415,028 412.682 
34 S, natural and 
manufactured _____________ 103,753 106,702 118,838 17,858 19,081 34,640 
Total: mineral fuels, 
lubricants, and re. 
ated products _______ 1,882,696 1,996,107 2,180,809 945,535 911,494 946,504 
521 Tar, crude chemicals 34,977 8,721 9.275 65,438 79,590 24,977 
Grand total ` 1.917.673 2,004,834 2,190,084 1,010,973 991.084 971,481 


Source: U.S, Department of Commerce Bureau of the Census. U.S. Exports of Domestie and 
1865 Fr Merchandise FT410, December 1965, and U.S. Imports of Merchandise for Consumption, 


INTERNATIONAL 


The value of regional distribution of which originate in Venezuela, increased in 

5. imports and exports of major energy 1965. Crude petroleum imports from the 
resources is shown in table 41. Coal exports Middle East also expanded significantly 
to Western Europe, the main export mar- during the year. The value of petroleum 
ket for U.S. coal, declined by about 11 mil- products imported from South America, 
lion dollars, This was more than offset by mainly Venezuela, and from Trinidad and 
increased exports to Canada. Direct im- the Netherlands Antilles, increased in 1965. 
ports: of crude petroleum from South Fuel oil remained the predominant compo- 
America, mainly Venezuela, declined, while nent in these product imports. Exports of 
the value of crude imports from Trinidad petroleum products to Europe declined 
ands Antilles, a portion of appreciably in value during the year, The 


World U.S. apparent 
produc- U.S. production consumption 
Commodity tion 
selected Percent Percent 
mineral of world of world 
energy Amount produc- Amount produc- 
resources tion tion 
Cru 
Natura) اش‎ ——.— thousand barrels.. r 10,309,116 r 2.786.822 27 r 3232769 1 
Bituminous and lignite million cubic feet NA © 15,462,667 NA 15.536;3 
A : thousand short tons... r 2,828,962 486,998 17 431,116 15 
"che un LL ت‎ 0 r 209,700 17,184 8 14,400 7 
— —̃ q—2ͤ—ò⁵g,rt . 
1965 
Crude petrol —H— — —ẽ — ہہ‎ 
Natural , €um _ | thousand barrels. _ 11,063,154 2.848.514 26 3,310,322 30 
Bed ig TIILT---- million cubic feet. NA 16,039,753 NA 16,027,000 NA 
"Dous and lignite 2 
i thou 512,088 18 459,164 
Arsch, eebe RU 14,866 8 12,900 6 
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Employment and In Juries in the Fuel 
Industries 


By Forrest T. Moyer 


General injury experience in the mineral 
fuel industries was less favorable in 1965. 
Of the major industry groups, the coal 
mining and the coke industries had higher 
injury-frequency and severity rates than in 
1964. The oil and gas industries had an 
Increased rate of occurrence of injuries al- 
though the severity rate improved. How- 
ever, in the relatively small peat and na- 
live asphalt industries, the injury 
oe was more favorable than in 


Overall operating activity for the mineral 
fuel Industries, as measured by the average 


number of men working daily and the to- 
tal worktime, was higher than in 1964. 
Moderate declines in employment and 
worktime in the coal and peat industries 
were more than offset by gain in the other 
groups. 

In addition to the industry classifications 
included in this chapter, similar injury, 
employment, and worktime data on the 
metal, nonmetal, stone and aggregate in- 
dustries are presented in volume I. Corre- 
sponding data for broad classifications of 
mineral industry groups are given by States 
in volume III of the Minerals Yearbook. 


COAL 


Injury experience (fatal and nonfatal) 
of the coal-mining industry was less favora- 
ble in 1965 than in 1964. The frequency 
rate of 45.79 injuries per million man- 
hours of exposure was 2 percent higher 
than in 1964 and the severity rate ad- 
vanced to 8,947 days lost per million man- 
hours, 6 percent more than in 1964. The 
fatality total for 1965 was 258 deaths, an 


mine explosions, one in a Colorado mine 
with 9 fatalities and one in a Tennessee 
oe with 5 fatalities. In 1964 the coal- 
mining industry was free of major disas- 
ters. Nonfata] injuries totaled 11,102 in 
' 5, an increase of less than 1 percent 
ee the 1964 total. Coal mines were active 
12 days in both 1965 and 1964. However, 
employment and worktime decreased 2 per- 
Ge ne in 1965 owing principally to the 
GC ue decline in activity in anthracite 
E hd mployment and injury statistics 
Se are based on final data for anthra- 
~ mines and Preliminary data for bitu- 
minous coal and lignite mines. 


Bituminous Coal Mines.—The safety rec- 
ord at bituminous coal and lignite mines 
in 1965, according to preliminary data, 
was less favorable than in 1964. The com- 
bined (fatal and nonfatal) frequency rate 
of 44.39 injuries per million man-hours of 
exposure was 4 percent above 1964 and 
the severity rate of 9,230 days lost per 
million man-hours increased 11 percent. 


Fatal injuries increased 32 in number in 
1965. Part of this increase was attributed 
to three major disasters that claimed 21 
lives. No major disasters occurred in 1964. 
The fatal frequency and severity rates of 
1.08 and 6,474, respectively, were both 15 
percent higher than the corresponding 
1964 rates of 0.94 and 5,637. Of the 250 
fatalities, 214 occurred in underground 
workings, 17 on the surface, 18 at strip 
mines, and 1 at an auger mine. Four types 
of accident caused 83 percent of the overall 
death total. Falls of roof, face, or rib killed 
126 men (50 percent); haulage accidents 
took 40 lives (16 percent): machinery ac- 
counted for 27 fatalities (11 percent); and 
explosions claimed 14 lives (6 percent). 
The remaining fatalities resulted from a 
variety of causes such as electricity, explo- 


35 


36 


sives, and others. The Bureau of Mines es- 
timated that 10,035 nonfatal injuries oc- 
curred in 1965 at a frequency rate of 43.31 
and a severity rate of 2,757 per million 
man-hours of exposure. In comparison 
with 1964 data, nonfatal injuries increased 
3 percent in number and 3 percent each in 
the frequency and severity rates. 

Bituminous coal mines were active 213 
days in 1965, 1 more day than in 1964. 
However, average daily employment and 
the total man-hours of worktime declined 
less than 1 percent each. 

Anthracite Mines.—Injury experience for 
anthracite mines was improved in 1965, as 
measured by a 2-percent decrease in the 
injury-frequency rate and a 49-percent de- 
crease in the injury-severity rate. 

Fatal injuries dropped to 8, a 67-percent 
improvement over 1964 and a record low 
for the anthracite industry. Deaths oc- 
curred at a rate of 0.49 per million man- 
hours in 1965 as compared to 1.18 per mil- 
lion man-hours in 1964. The severity rate 
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of fatalities (2,931) was 59 percent better 
than the 1964 rate (7,070) . All of the eight 
fatalities reported in 1965 occurred in un- 
derground workings. Falls of roof, face, or 
rib claimed five lives; inrush of water and 
material, two; and haulage, one. Nonfatal 
injuries totaled 1,067 in 1965 and occurred 
at a frequency rate of 65.16 and a severity 
rate of 2,004 per million man-hours of ex- 
posure. Compared with 1964 data, nonfatal 
injuries decreased 20 percent in number, | 
percent in the frequency rate, and 22 per- 
cent in the severity rate. Records show that 
700 of the nonfatal injuries occurred un- 
derground, 31 on the surface, 146 at strip 
mines, 13 at culm banks, 1 at a dredge, 14 
at shops, and 162 at preparation plants. 
Employment continued to decline with 15 
percent fewer men working than in 1964. 
Employces worked 20 percent fewer man- 
hours and averaged 1,471 hours for the 
year, 79 hours less than in 1964. Anthracite 
mines were active 204 days, 10 less than in 
1964. 


Table 1.—Employment and injury experience at coal mines in the United States, 1961-65 


Average Average Number of Injury rates per 
men active Man-days  Man-hours injuries million man-hours 
Industry and year working mine work worked 
daily ! days (thousand) (thousand) Fatal Nonfatal Frequency Severity 
Bit uminous 
con meh 3 
SER رر‎ 151,776 194 29.453 232.871 215 9.902 48.70 9,778 
1982 OGNI 147,276 196 28.863 228.267 263 9788 44.01 9.712 
19 — 143.628 204 29.289 232.136 252 9.838 43.47 8,894 
186335 137 905 2 75 29.200 232.037 218 9.728 42,86 8,312 
Anthracite min Ge ۱ 29,153 231,710 250 10,085 44.39 9,230 
F 15.792 196 3.098 22.42 m 
i j 424 19 1.295 58.60 7. 
12 ie 14,010 204 2.853 20.680 26 1,161 51.40 9.421 
1968-........- 18.498 216 2.912 21.048 32 1:295 63.05 12367 
196— Bit 214 2,812 20,368 24 1,842 67.07 2409956 
Total coal mines; ` ) 8 
وس تہ‎ 167.568 194 32.551 596 
255,296 294 11,197 45.01 9. 
1355 5 161 286 197 31.716 248.946 289 10.944 45.12 9,688 
Dä. Wei — n) — Won Si A4 1100 % d 
1966 ےھ‎ 145.132 212 31424 248 288 11.102 457 a 


P Preliminary. 


lAverage nu ; š 
¿raid ai) mber of men at work each day mine was active. Because absenteeism and labor turnover were 


Payroll. 


? Average in which operating 
3 Includes lignite. 


' this number is lower than number of men available for work, as measured by a count of names o! 


time of each mine is weighted by average number of workers in mines. 


* Data may not add to total shown because of rounding. 


COKE 


In the coking indust inj 
ry both the inju 
frequency and Severity rates were Th fa. 
vorable than in 1964. Seven fatalities were 


n the 
fatal 
rate 


reported in 1965 compared with 1 i 
preceding year and the number of non 
disabilities increased 12 percent. The 


EMPLOYMENT AND INJURIES 


of occurrence of all injuries was 8 percent 
above 1964 and the severity rate more than 
doubled to 1,805 days lost per million 
man-hours of work in 1965. 

Operating activity was appreciably 
higher and the average number of men 
working gained 8 percent over that of 
1964. Total man-hours of worktime in- 
creased 6 percent in 1965 and the plants 
were active an average of 352 days. 

Slot Ovens.—Injuries (fatal and nonfa- 
lal) at slot ovens increased 21 percent in 
number and 14 percent in frequency of oc- 
currence per million man-hours of work- 
time, Employment increased 8 percent in 
1965 and man-hours gained 6 percent over 
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1964. Slot-oven employees worked an 8- 
hour shift while producing 69,234,787 tons 
of coke (and breeze). The plants were ac- 
tive an average of 357 days. 

Beehive Ovens.—The Safety record at 
beehive-oven plants was improved substan- 
Wally. No fatalities occurred in 1965, for 
the third consecutive year, and nonfatal in- 
juries decreased 10 percent in number and 
24 percent in frequency compared with 
1964. There also was a marked improve- 
ment in the injury-severity rate. Employ- 
ment and man-hours increased 22 and 19 
percent, respectively, and the men averaged 
1,708 hours for the year while working a 
7.7-hour shift. 


Table 2.—Employment and injury experience at coke ovens 


in the United States, 1961-65: 
EP es LES 


men active — Man-da 
Industry and year working lant work ° 
i 2 


Man-hours 


injuries million man-hours 


1480 18.106 359 4.707 37.66 
دو‎ 661 8 167 51 NA 
TS „„ 12.723 363 4.623 36.969 9 237 6.65 NA 
1964 12.696 356 4.524 36.192 7 190 5.44 NA 
1965 13.021 362 4.713 37,675 1 164 4.38 703 
E 14,003 357 4.998 89.984 7 192 4.9 1,816 
Beehive ovens: 
je SE 428 196 84 645 26 40.33 NA 
1869. 957 191 68 533 2 1 31.59 NA 
1964. 347 209 73 567 — 23 40.57 NA 
1965. 426 220 94 74198 40 53.83 5,451 
— ——— 518 222 115 885 36 40.68 1.318 
All ovens: 
1961 


Vérage number of 
Aen into Consideration, t 
i 0f names on Payroll. 
Average in Which operating 


n at work each day oven was active. Because absenteeism and labor turnover are 
his number is lower than the number of men available for work, as measured by a 


time of each plant is weighted by average number of workers in the plant. 


a . . 
add to سا اہ‎ Seu of employment have been rounded to the nearest thousand and will not necessar ily 


OIL AND GAS 


Injury rates in the oil and 


in 1965 en . gas industries 


rate of 934 d 
decreased 20 


ays lost per million man-hours 

Percent. Although the. total 
Injuries was 4 i 

th Percent higher 

an the 1964 figure, the number of Bl: 


ties dropped 28 percent to an unprecedent- 
ed low since these data were first recorded 
by the Burcau in 1942. Fewer fatalities and 
a decrease of 30 percent in the number of 
permanent total injuries were the principal 
reasons for the reduced severity rate. 
Ninety-fivc percent of all injuries in 1965 
were temporary total disabilities. 7 
Disabling injuries included 78 fatalities, 


^ AMA ==. m gem m 


< wg چ چا‎ oa av 
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7 permanent total, 339 permanent partial, 
and 8,617 temporary total disabilities. For 
permanent partial and temporary total dis- 
abilities the average time loss was 40 days, 
a decline of 1 day from 1964. Average se- 
verity of all injuries in 1965 was 96 days, 
whereas, in 1964 it was 123 days. 

In six segments of the industry the fre- 
quency of occurrence of injuries was re- 
duced; however, the number of injuries 
per million man-hours increased in ex- 
ploration, drilling, pipeline oil, marine 
transportation (inland waters), refining, 


and marketing segments. Severity rates of 
injuries improved in all areas except natu- 
ral gasoline, marine transportation (ocean 
and coastwise) , and refining. The remain- 
ing nine departments were responsible for 
the 238-day drop in the severity rate of all 
injuries. Both the frequency and severity 
rates were reduced in the production, pipe 
line gas, research and engineering, and 
miscellaneous departments. Refining alone 
had higher injury rates in both frequency 
and severity than in 1964. 


Table 3.—Employment and injury experience of the oil industry (all activities) and the 
natural gas industry (excluding distribution activities) in the United States, 1961-65 


Average Number of Injury rates per 
men Man-hours injuries ! million man-hours 
Year working worked | ——————————————————————————— 
daily (thousand) Fatal Nonfatal Frequency Severity 
d ا‎ 452,721 951,748 111 8.697 9.25 eh 
E GE 469,256 984.172 121 9.336 9.61 11 d 
p igor MMC GM HIE e De 461,021 974.877 93 9.125 9.46 ees 
JJ دا‎ ya ee 8 427.697 910.525 109 8.551 9.51 Si 
7) Vu 436.935 931.645 78 8.963 9.70 9 


! Fatal and permanent total injuries combined for 1961 through 1962. Permanent total injuries included in 


the nonfatal injury total thereafter. 


PEAT 


In the extraction and processing of peat 
the number of nonfatal injuries dropped 
46 percent in 1965 compared with 1964. 
Thirteen injuries occurred at the rate of 
16.57 per million man-hours of exposure. 
Of these, 3 were in extraction, at a fre- 
quency rate of 7.76, and the remaining 10 
occurred in processing operations at a rate 
of 25.14 per million man-hours. There 
were no fatalities in 1965. 

Of the 13 nonfatal injuries, 2 were per- 
manent partial disabilities, 1 from a han- 


dling material accident and the other from 
machinery. Handling material accidents ac 
counted for five of the temporary total in- 
juries; slips or falls of persons and machin- 
ery three each, and stepping or kneeling 
on sharp or loose objects and haulage one 
each. 

A total of 623 employces, 20 percent less 
than in 1964, had an average work year of 
1,259 hours each. The decline in employ- 
ment was accompanied by a 30 percent de- 
crease in man-hours worked. 


Table 4.—Employment and injury experience in the peat industry 
in the United States, 1961—65 


MI s x_ t 


Average 
men 
Year working 
daily 
Pl 
J K 685 
JJ OP ce u T a Š 674 
J ³² A 781 
1965 x on 


Moenum mem OR کے ہے کے سے‎ E ہت‎ 1 M ere i age, D 


Number of Injury rates per 
Man-hours injuries million man-hours 
worked ; 
(thousand) Fatal Nonfatal Frequency Severity 
1.0838 17 16.38 D 
97  .... 19 19.46 510 
957  .... m 11.49 2 
1.122 24 21.89 1,8 
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NATIVE ASPHALT 


A toul of ?7 injuries at native asphalt 4 resulted from hanc::ng material: 3 each 
operanons m 1055 resulted in 2 frequency from falling material or obiectis and all 
rate of 2945 per رھ‎ man-hours Of a- Other: ? from working with hangt and 
posure. There were 15 mjunes under- I each resulted from sleppirg or kneeling 
ground. inc. di | 0 an in- on sharp or kene oct hauleze. are m- 
rush of water. One nonía:ai in'urv was rush of water. The minen rate cf 
reported at surixe operations. four in 7845 daw kat per muon man been de- 
Pen pig. and en in Processing plants creased 52 percent from the 12 fzure. 
Of the 36 nonfatal mures maehen ac- The number of men c Ee increzses 21 
Denn were the beading cause wh 6 in- Percent and man-hours increased! 70 per- 
Jones: 5 were from dao Ex of Pf — cent ane the previous wear. 
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Coal—Bituminous and Lignite 
By W. H. Young and J. J. Gallagher * 
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GENERAL SUMMARY 


In response to increasi i 
sing national energy 
“quirements, highlighted by the continu- 
Ing growth in demand for coal for the gen- 


Ge ee thus emphasizing the steady up- 
ln from the recent low of 403 mil- 
RD ؟‎ In 1961. There were corre- 
"i g upward trends in consumption, 
Ports, mechanization, and Productivity. 
aan 5 output of bituminous 
7 Bnite In the United States in 
HE million tons—was 5 percent 
ino D the 187 million tons produced 
l de gain was attributed largely to 
ilis „ by the electric util- 
crease in ex at coke ovens, and an in- 
ports. 
"Ru Sasonal fluctuation in pro- 
سا‎ in the Past, resulted from the 


۾ 09 1 * 


a... 


lost because of strikes, totaled 258,000 man- 
days in 1965, compared with 340,000 man- 
days in 1964. 

Trend of Employment.—Employment in 
1965 indicates a continuation of the down- 
ward trend that has prevailed for more 
than a decade, owing largely to increasing 
mechanization, Conversely, output per man 
day has continued its steady upward trend, 
which has more than doubled during the 
past 12 years. 

Index to Capacity.—Since it is impossible 
for all mines to operate every working day 
in the year, an estimate of 280 days for 
calculating potential capacity was suggested 
some years ago by the coal committee of 
the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. The 
average output per day worked in 1965 was 
2.3 million tons, which if applied to 280 
days, gives an annual potential output of 


1 Assistant chief, Section of Fuels, Division of 


Statistics. 


Supervisory industry economist, Division of 
Bituminous Coal. 
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655 million tons, compared with the actual 
production of 512 million tons. This figure 
is not a measure of practical productive 
capacity of the industry because availabil- 
ity of railroad coal cars and other factors 
bearing on the ability of the industry to 
produce are not reflected in this computa- 
tion. 

Mechanization.—Coal output that was 
loaded mechanically at underground mines 
in the United States totaled 89 percent—2 
percent greater than in the previous year. 


Mechanical Cleaning.—Approximately 65 
percent of the bituminous coal and lignite 
mined in thc United States in 1965 was 
mechanically cleaned. The growth of me- 
chanical cleaning closely paralleled that of 
mechanical mining partly because more 
refuse was loaded with the coal. Moreover, 
the bituminous coal and lignite industry 
has attempted to meet the consumer de- 
mand for cleaner coal. A large part of the 
remaining 35 percent was handpicked and 
screened into various sizes at tipples where 
no mechanical cleaning facilities existed. 

Consumption.—Consumption of bitumin- 
ous coal and lignite in the United States 
increased 7 percent, principally in electric 
utilities and at coke ovens. The remaining 
principal types of consumers used slightly 
more coal than in the previous year. 

Trends of Fuel Efficiency.—For the fifth 
time in as many years, the fuel efficiency of 
clectric power utilities failed to establish a 
new record; it remained at 0.86 pound per 
kilowatt-hour, the same as in 1961, 1962, 
1963, and 1964. 

Competition with Oll and Gas.—Coal’s 
contribution to total energy consumption 
in the United States in 1965 maintained 
the slight upward trend that began in 
1963, after a steady decline since 1920 as a 
result of competition from oil and natural 
gas. Of total energy consumed in 1965, bi- 
tuminous coal and lignite furnished 22 
percent and anthracite 1 percent, compared 
with 40 percent for oil, 33 percent for nat- 
ural gas, and 4 percent for water power. 

Electric utilities consumed 8.6 percent 
more bituminous coal, 0.2 percent less gas, 
and 13.9 percent more fuel oil in 1965. 

Stocks.—The reserve supply of bitumin- 
ous coal and lignite in the hands of indus- 


trial consumers and retail coalyards was 77 
million tons at the end of the year, or 3 
percent greater than for the previous year. 
Days supply remained at 56 days, the same 
as for the previous year. Stocks on the up- 
per lake docks decreased 251,043 tons from 
January ! to December 31, 1965. 

Exports.—Exports totaled 50 million 
tons, increasing 5 percent over those of 
1964; 34 million tons was shipped overseas 
and 16 million tons was shipped to Cana- 
da. 


SCOPE OF REPORT 


These data include all coal produced in 
the United States except Pennsylvania an- 
thracite, Texas lignite, and bituminous 
coal and lignite from mines that produced 
less than 1,000 tons per year. 

Throughout the chapter all tonnage 
figures show tons of marketable coal ex- 
cluding washery and other refuse. „Tons“ 
refers to net or short tons of 2,000 pounds. 

Statistics are final and are based upon 
detailed annual reports of production and 
mine operation furnished by producers, or 
as otherwise noted. All but a small per 
centage of the output was covered by the 
reports submitted. For production not di- 
rectly reported (chiefly that of small 
mines), data were obtained from the 
records of the various State mine depart: 
ments (which have statutory authority to 
require such reports) or in a few instances, 
from railroad carloadings. Thus, complete 
coverage of all mines producing 1,000 tons 
per ycar or more is reported herein. Inclu- 
sion of many small mines that produce less 
than 1,000 tons per year was not attempt 
ed. 

From 1955 to date the annual produc 
tion form did not requcst information on 
cmployment. These figures for men work- 
ing daily, days worked, man-days worked, 
and tons per man per day are based o. 
data obtained from the Accident Analysis 
Branch of the Bureau of Mines. 

Statistical methods are also detailed in 
the following sections: “Production by 
Months and Weeks,” “Number and Siz of 
Mincs,” ‘Mechanical Cleaning," “Produc- 
tion by States and Counties,” "ConsumP 
tion,” and “Stocks.” 
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Table ] —Salleut statistics of the bituminous coal and lignite industry in the United States 


Item 


Chan 
from 1964 


1964 1965 


(percent) 
e ,, net tons. 486,997,952 512,088, 263 45.2 


DM e iu ul I D s Rer do.... 481,116,000 459,164,000 +6.5 
Stocks at end of year: 
Industrial consumers and retail yards. do 75,342,000 71,393,000 +2.7 
Stocks on upper lake doch do.... 2,597,559 2,346,516 —9.7 
Imports and exports: l 
ls ھک‎ TRA do.... 293,059 184,399 —37.1 
17171 8 do.... 47,969,423 50,181,361 +4.6 
ce indicators, ave per net ton: 
Cost of coking coal at merchant coke ovens...........____| $9.85 $9.65 —2.0 
d freig ا‎ J 8 $3.11 NA WER 
Value f.0.b. mines (sold in open market) TT? $4.11 $4.13 +.5 
EE $4.45 $4.44 —.2 
Equipment sold: 
obile loading machines- CCE oe eee a a 111 (3) m 
Continuous mining machine |||... 7.777 777777000077 150 (3) E? 
le 26 (3) EE 
EE 311 (3) nw 
Gathering d haula 204 (3) 
a Sna مہم‎ RR کت‎ 
Room or transfer. Eege 70 (3) --- 
Method of mining: 
Hand loaded underground... net tons.. 40,707,408 36,028,245 —11.5 
Mechanically load underground... 0.... 281,100,506 296,632 991 +5.5 
Percentage of total underground production mechanically 20 2 7 
Mined by کان‎ DIRE Ee net tons.. 151,858,979 165,240,769 +8.8 
Kenaa AE manes uc وو‎ See, do 18,331,059 E 325 368 2 
y clean C 00 2 310,202, 742 D ,5 k; 
Number of e O i D 1,630 7,228 —5.3 


Áverage number of days worked 4 


Ureau of the Census, U.S. Department of Commerce. 


? Interstate Commer i 
: ce Commission. 
nvags discontinued. 


, Based on data supplied by the Accident Analysis Branch, Federal Bureau of Mines. 


¢ Incomplete cov 
" erage. 
F Power Commission. 


DOMESTIC PRODUCTION 


THICKNESS OF BITUMINOUS COAL 
AND LIGNITE SEAMS 

: The Bureau of Mines compiled and pub- 

Ished detailed data on thickness of seams 

Or Coal mines in 1960.3 Because of the im- 


Portance of scam thickness in mining, thcse 
data for 1960 follow. 


PRODUCTION BY MONTHS AND WEEKS 


Th 
Die figures on monthly and weekly pro- 


a 2 important carriers, shipments 
ee 5 and Monongahela Rivers 
rect rend! the US. Army Engineers, di- 
. krom mining companies, and 
hy ed Production statements compiled 
Ca w local operators associations and 
am ne departments, In computing the 
1 Ates, allowance is made for commer- 

truck shipments, local sales, colliery 


fuel, and small truck mines producing over 
1.000 tons a year. 

Preliminary estimates are made currently 
and published in the Weekly Coal Reports. 
These preliminary estimates have proved 
very reliable and for many years have been 
within approximately 1 percent of thc final 
figure of total production, bascd upon 
complete coverage of all mines producing 


over 1.000 tons per year. The preliminary 


estimates are later revised to agree with 
the final total production based on the 
canvass, Thus, the monthly and weckly es- 
timates of production, summarized in ta- 
bles 7 to 9, represent final figures and vary 
slightly from thc preliminary figures of 
production published in the Weekly Coal 
Reports. 


ick- 

s , W. H., and R. L. Anderson. Thic 
„ Coal and Lignite ru 
Mined in 1960. BuMines Inf. Circ. 8118, 62, 


19 pp. 
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Table 3— Number and production of bituminous coal and Ignite mines in the 
United States 1960 classified by thickness of seams mined 


Lena 8 feet 
Item than 2 to 8 3t04 4to5 5to6 6toT Tto8 and Total 
2 feet feet feet feet feet feet feet over 

„ 35 1.811 2.173 990 449 266 132 128 5.989 
ti l > we we زیت‎ " D * ° 
Stein e 140 510 418 222 106 52 22 60 WE 
Auger `, 8 71 129 94 40 8 Xd 1 

ä — E 222 ͤ ::. ——— ÁÉE—-———!——— —ꝓ — — —̃ . . —-—‏ 
Total _........... 178 2,392 2,725 1,306 595 326 154 189 1,865‏ 
ا حجمںےچت بی تح ےت نت جج = mm. uai‏ سیا ہے 

Fer tage of mines: 

T گا ما‎ MPs 0.6 30.2 36.4 16.5 1.5 4.5 2.2 2.1 19950 
S UU U Pt: 9.2 32.3 27.3 14.5 6.9 3.4 1.5 3.9 100:0 
Auger 9 20.4 37.3 21.2 11.6 2.3 epee 3 . 

222 ³ · mj ꝛĩ˙¹ͤl.̃ i —᷑ ᷑—è— y 
Tots ۲ت‎ 2.3 30.4 34.6 16.6 7.6 4.1 2.0 2.4 100.0 
= ب‎ -n ب‎ (¶Zb 

Production (thousand 

tona): 

Underground HT 231 20,851 65,322 49,633 53,928 39,833 29.665 25,425 123 875 
Strip ss ....... 6,660 19,503 32,934 30,456 17,692 7,126 93,546 5,713 i 
Auger _............ 44 939 2,781 2,965 971 235 Ed 59 , 
J ⁰⁰yy Ee 
Total کی‎ 6.935 41,293 101,037 83,054 72,591 47,194 33,211 31.197 415.512 
EE ˙— == = E e puit ur 

Percentage of production: 

Underground `... 0.1 1.3 22.9 17.4 19.0 14.0 10.4 8.9 19970 
Strip _............ 4.6 15.9 26.9 24.8 14.4 5.8 2.9 4.7 00:0 
Auger `... 5 11.7 35.0 37.1 121 2.9 KA 7 100. 
. p ̃ ̃ . p وف‎ EE 

Ill 1.4 9.9 24.3 20.0 17.5 11.4 8.0 7.5 100.0 


NUMBER AND SIZE OF MINES 


The unit in the statistical record is the 
mine, and operating companies are re- 
quested: to make A separate report for each 
mine because its location is definitely 
known and can be related to a specific dis- 
treet or county; its identity can be followed 
through successive changes of. ownership; 
and it is the natural operating unit from 
the standpoint. of cost, mechanical equip- 


went, mung practice, and output per 
man pet dav. See ture 5. 


EMPLOYMENT AND PRODUCTIVITY 


The Cul and lignite in- 
diss has become ٣ mechanized in 
1٦۱۱١ wat, Moeshanuauen has strongly 
Av al pruducnon per man per dav and 
the number e£ emploveecs lu the past. 20 
NS RANK has creased 203 pec 
avert ard the number of ctuployces has. de- 
td ا مجر‎ Soe Ru & 


bituminous 


UNCERGROUND MINING 


Pee Ubu of ihe eutpiut o£ bitum tra 
Trete وہ یہ یا کی‎ For 

UU ue (he nuit tasks un- 

buiw Avant,‏ ب فک 

oUm Al Raul: whereas 


kp? 


EE EE 


in continuous mining the major tasks are 
boring or ripping the coal from the face, 
roofbolting, and haulage. Loading is dis 
cussed later in the section on mechanical 
loading. For many years, most of the un- 
derground production has been cut by ma- 
chine; however, as the percentage of pro 
duction by continuous-mining machines 
increases, the percentage cut by machines 
will decrease. The use of power drills for 
shotholes increased rapidly from less than 
50 percent of the underground production 
in 1940 to a maximum of 84 percent 1M 
1953. The use of continuous-mining ma 
chines decreased the tonnage power drilled 
for shotholes to 57 percent of the under- 
ground output. Trolley locomotives are the 
principal method of underground haulage; 
however, in recent vears the use of com 
vevor haulage has increased steadily. 

Mines. producing 57 percent of the un- 
derground output reported 86.957 rail 
mine cars and 3.663 miles of rail track. 
while mines producing 7 percent 
rudbet tired. mine cars Mines not report 
ing tpe of haulage produced 8 percent 
and mines emploving WO percent convevor 
haulage furnished 27 percent of the under. 
drum production, aml shuttie buggies 
tururded 2 peteut. 
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Figure I.— percentage of bituminous coal and lignite produced in the 10 leading 
coal · producing States and total United States, 1960, by thickness of seams mined. 
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Table 6.—Growth of the bituminous coal and lignite mining industry in the United States 


Capacity . 
Value of production Number Foreign trade! 
Year Production ———————————————— of 280 1852 
(net tons) Average mines (million Exports Imports 
Total per ton tons) (net tons) (net tons) 
1890A:. 111,302,822 3110, 420, 801 3.99 NA 137 1,272,396 1,047,416 
„ 135,118,193 115,779,771 86 2,555 196 2,659,987 1,411,823 
19000 212,316,112 220,930,813 1.04 NA 255 6,060,688 1,911,925 
18000 315,062,785 334,658,294 1.06 5,060 417 7.512.728 1,704,810 
1910............ 417,111,142 9 1.12 5,818 538 11,663,052 1,819,766 
1915... 0 442,624,426 502,037,688 1.13 5,502 610 18,776,640 1,703,785 
18100 —r 502,519,682 665,116,077 1.32 5,726 613 21,254,627 8۲۶ 
1917.1... 551,790,563 1.249, 272, 837 2.26 6,939 636 28,839,558 1,448,453 
1918... cos 579,385,820 1,491,809,940 2.58 8,319 650 22,350,730 94 
1919__........-. 465,860,058 1,160,616,013 2.49 8,994 669 20,113,536 1,011,550 
1920 568,666,683 2, 129,933. 000 3.75 8.921 725 38,517,084 1,244,990 
1921... nus 415,921,950 1,199,983,600 2.89 8,038 781 23,131,166 1,257,589 
1922.6. A 422,268,099 1,274,820,000 3.02 9.299 832 12,413,085 5.059.999 
Ie 564,564,662 1,210 2.68 9.331 885 21,453,579 1,882,306 
19% c 483,686,538 1,062,626,000 2.20 1,586 792 17,100,347 417.226 
1528585 —Ul 520,052,741 1,060,402,000 2.04 7.144 748 17.461.560 601,797 
1325 . 573. 366,985 1,183,412, 000 2.06 7.177 747 35,271,937 485,666 
SC Se 517,763,352 1,02960 1.99 1.011 759 18,011,744 54.85 
1929 5 GN oe ek Eé "di 093 de o 225 cas: 125 298 435.21 
. 988, 781, 1.78 6,057 679 17,429, ' 
1930............ 467,526,299 795,483,000 1.70 5,891 700 15,877,407 240,886 
1931............ 382,089,396 588,895,000 1.54 5.642 669 12,126,299 — 206.30) 
33335355 309,709,872 406,677,000 1.31 5.427 594 8,814,047 186,909 
Io 5 333.630, 533 445,788 000 1.34 5 555 559 9,036,947 8 
934............ 359,368,022 628,0 1.75 6,258 565 10,868,552 179,66 
19855. 372,373.12 01,871 
Duc 439.087.903 — 710.958.000 — 1.78 6.315 Ké بی ور‎ LT 
ian چو‎ 445,531,449 864,042,000 1.94 6,548 646 18,144,678 257.906 
1939.—— 34.855.326 728.348.300 195 5,777 602 10,490,269 3554115 
و اخ تو او اوت‎ Ls ' ` ' S 5,820 621 11,5 , , 
1940............ 460,771 1,571 
LE ENEE 514,149 245 1 125 nee cae 215 GE 886 E 390.00 
1842... ee 582,692,937 1.373.990, 608 2 36 5872 6 22.943,305 495,10 
1943 ------------ 590,177,069 1,584,644,477 2.60 — 61620 626 25,836,208 181,6 
سد دج ا‎ 619,576,240 1,810,900,542 2.92 6,928 624 26,032,348 
1945. 577, 473 
1946220077 533.922.068 1.488.530. 3.34 1.933 889 27.956,19 e 
184 — ee. 630,623,722 2.622.634. 946 4.16 ' 68,666,963 290,141 
135355 599.518.229 2,993 2e7 001 4.99 90.079 774 45,930,133 — 291.89 
M-ee-- 437,868,036 2,136,870,571 4.88 8.559 781 21,842,056 314,98 
1950........ 516,811,053 2,50 ds 
- sas ' ` 0 $46, " 
ro MR 495644502 2265 40% 14 تو‎ D Seni Sr 
) i 7 27 
ہہ‎ es 457,290,449 2,247, 43.19 — 439 6.671 570 33760 263 746.7 
TEE 1,706,300 1,769,619,723 4.52 6,130 603 31,040,564 198. 
1956 ہے‎ .. 
T 104.093.408 2,092,382,737 4.50 7,856 620 51,277,256 WI 
125 412,004,151 4.82 8.520 655 68,552,629 500 
5 492,703,916 2,504, 406,042 5,529 366. 
E ہب‎ 410,445,547 1,996,281 274 185 SEN 625 50 293. gaz 306.2 
S 027 : 8, 4 
---- 412,027,502 1965 606 901 4.77 — 71719 614 31258:4081 84 
1960. 415,512,347 1. 495 
sss 2, 950,425,0 75 26. 
181 402, 976 ,802 l, 844, 562. 862 4.69 7.865 609 36, 541, 925 164,299 
1962.. 2 4.58 7,648 585 34.969. 8. 24 
e 422,149,325 1.891,554.47 ; 4 257.35 
1963— 4 4.48 7,740 594 38,4134 52 
Ee 458,928,175 2,013 3097 261.3 
1964........_. 486,997,952 2,165,581 ae 45 1330 627 47 9885 125 293,08 
i ,630 606 i 
1965. 512 399 
۔۔۔۔‎ 512,088,263 2,276, 022,088 4.4 7,228 655 50,181,861 18“ 


See footnotes at end of table, 
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Table 6.—Growth of the bituminous coal and lignite mining industry in the 
United States—Continued 
Percentage of 
Net tons per underground Percentage of 
Average Average man— production— total production— 
Year Men number days lost 
employed of days per man Cut by Mechan- Mechan- Mined 
worked on strike Per Per ma- ically ically by 
day year chines? loaded cleaned: stripping 
1890 192,204 226 NA 2.56 579 NA NA NA NA 
1895 289 962 194 NA 2.90 563 NA NA NA NA 
1900 804,375 284 48 2.98 697 24.9 NA NA NA 
1905 460,629 211 28 3.24 684 32.8 NA NA NA 
1910........ 555,588 217 89 8.46 751 41.7 NA 8.8 NA 
1916........ 557 , 456 208 61 8.91 794 55.3 NA 4.1 0.6 
1220 689 , 547 220 22 4.00 881 60.7 NA 3.8 1.5 
1921........ 668 , 754 149 23 4.20 627 66.4 NA 3.4 1.2 
1922 — 687,958 142 117 4.28 609 64.8 NA NA 2.4 
1923. 704, 798 179 20 4.47 801 68.3 0.3 3.8 2.1 
1924. 619,604 171 78 4.56 781 71.5 7 NA 2.8 
19725. 588,493 195 80 4.52 884 72.9 1.2 NA 3.2 
125 UN 598,647 215 24 4.50 966 13.8 1.9 NA 3.0 
125 N 698,918 191 153 4.55 872 74.9 3.3 5.3 3.6 
ips — 150 203 83 4.73 959 16.9 4.5 5.7 4.0 
7-0 502,998 219 11 4.85 1,064 78.4 7.4 6.9 3.8 
lon — 493,202 187 48 5.06 948 81.0 10.5 8.8 4.3 
1822 5 450,218 160 85 5.30 849 83.2 13.1 9.5 5.0 
13 406,380 146 120 6.22 162 84.1 12.3 9.8 6.3 
1355 ATA 418,703 167 30 4.78 797 84.7 12.0 10.4 5.5 
. 458,011 178 15 4.40 785 84.1 12.2 11.1 5.8 
1005 ius. 62,408 179 37 4.50 805 84.2 13.5 12.2 6.4 
1936 „ 477,204 199 21 4.62 920 84.8 16.8 13.9 6.4 
0ھ‎ 1,864 193 419 4.69 906 NA 20.2 14.6 7.1 
1938...... .. „888 162 18 4.89 790 87. 5 26.7 18.2 8.7 
18599 421,788 178 36 6.25 936 87.9 31.0 20.1 9.6 
190........ 489,075 202 8 5.19 1,049 88.4 35.4 22.2 9.2 
194— 456,981 216 27 5.20 1,125 89.0 40.7 22.9 10.7 
I94 ..I.. 461,991 246 7 5.12 1,261 89.7 45.2 24.4 11.5 
1943... 416,007 264 415 6.38 1,419 90.3 48.9 24.7 13.5 
14.......1. 898,847 278 45 5.67 1,575 90.5 52.9 25.6 16.3 
1945... .... 883,100 261 ‘9 5.78 1,508 90.8 56.1 25.6 19.0 
1946... $896 , 434 214 423 6.30 1,347 90.8 58.4 26.0 21.1 
194........ ! 419,182 234 45 6.42 1,504 90.0 60.7 27.7 22.1 
1948... ! 441,631 217 416 6.26 1,358 90.7 64.8 30.2 23.3 
1949 ! 433,698 157 415 6.43 1,010 91.4 61.0 35.1 24.2 
1950... 8415, 582 183 456 6.77 1,239 91.8 69.4 38.5 23.9 
چو یں‎ 1372. 897 208 44 7.04 1,429 93.4 13.1 45.0 22.0 
19522. ^ 336,217 186 46 7.47 1,359 92.8 15.6 48.7 23.8 
1953........ 1293, 106 191 43 8.17 1,560 92.3 79.6 52.9 28.1 
1954. 1227, 397 182 44 9.47 1,724 88.8 84.0 59.4 25.1 
1955 ... 225,093 210 «4 9.84 2,064 88.1 84.6 58.7 24.8 
1956 . 228,163 214 44 10.28 2,195 84.6 84.0 58.4 25.4 
J957........ 4 228,685 203 43 10.59 2,155 80.9 84.8 61.7 25.2 
1958 1197, 402 184 43 11.33 2,079 75.3 84.9 63.1 28.8 
19599. 179, 6 188 424 12.22 2.294 72.1 86.0 65.5 29 .4 
l 44 12.88 2,453 67.8 86.3 65.7 29.5 
کت مس‎ ee 193 «4 13.87 2.678 64.7 86.3 65.7 30.3 
1961........ 150,474 193 
19 " 199 46 14.72 2,935 63.3 85.7 64.3 30.9 
N 143,822 ; 
1963 . ‘141,646 205 46 15.83 3,240 61.0 85.8 63.1 31.4 
1964 ASE ^ 128,698 225 46 16.84 3,734 57.4 87.4 63.7 31.2 
1965. 133.782 219 44 17.52 8,829 53.9 89.2 64.9 32.3 
EEN 
NA Not available. t fiscal year ended June 30. 


for ee are of total production, as a separation of underground and strip pro-‏ 0ئ 
i ercentages sët ble for these years. Exclusive of continuous mining which began in 1948.‏ 
eg of coal cleaned at central washeries operated by consumers,‏ 


; for 1906-26 are exclusive 
pesca ct Labee Statistics, U.S. Department of Labor. 


! Average number of men working daily. 
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Table 9.— Production of bituminous coal and lignite in the United States, 
with estimates by weeks 


PR o 
1964 1965 


Maximum Dee SÉ Marinum: p EE 

Week end Production number per work- Production number PE da: v 
— H WO - 

eek ended (thousand of work- ing day Week ended— (thousan ink days (thousand 


nettons) ing days SE net tons) het tons) 
—— U meto) - —aeeit tons) 
Jan. 4. 14.260 18 21,570 Jan. 2. 1495 11 21.570 
zan. 11 9.542 6 1,657 Jan.9 10,177 : 1:539 
J 1 , 6 1 639 
an. 18... ` 8,956 6 1,493 Jan.16....... 9,831 1:607 
Jan. 25 9.771 6 1.629 Jan. 23. 9,644 6 1'645 
Feb. lt 9.550 6 1,592 Jan. 30— 9,868 6 1494 
Feb. 8. 9,073 6 1,512 Feb. ...... 8,966 6 i'n 
Feb. 15. 8,918 6 1,486 Feb.13...... 9,667 6 13632 
Feb. 222 8.821 6 1,470 Feb. 200 9,731 6 12883 
Feb. 29 9.014 6 1,502 Feb. 27 9,498 6 1.569 
Mar. 7. 8,328 6 1,388 Mar.6....... 9,413 6 1.573 
Mar. 14....... 8,307 6 1,385. Mar. 18_____- 9,435 6 1'579 
Mar. 31 ` 8,950 6 1,492 Mar.20...... 9,473 6 1'477 
Mar. 28....... 9,199 6 1,533 Mar. 27______ 8,864 6 1'578 
Apr 4 7.412 5.4 1,878 Apr. 3 8,678 5.5 1'632 
Apr.11....... 8,390 6 1.398 Apr.10...... 9,792 6 1'607 
Apr.18....... 9'944 6 1,657 Apr. 17 9,641 6 1'653 
Apr. 25. 9.389 6 1,565 Apr. 24. 9.919 6 1'653 
5 9.461 6 1,577 May 122 9,918 . 1'665 
May 99. 9,588 6 1,598 May 8 9.992 6 1.686 
May 15. 9,551 6 1,592 May 15...... 10,115 6 lo 
May 23 9,667 6 1,611 May 22 10,561 6 1'775 
May 300 8,766 5 1,753 May 29 10,651 6 E 
June 6 9,847 6 1,641 June 5. 9,113 Re 1.788 
June 13: 7:777 10,009 6 1,668 June 12 10,727 Š 1.790 
June 20— 10.247 6 1,708 June 19. 10,738 6 i 
June 27. 10,174 5.9 1,724 June 26 10, 455 5.7 2015 

July 4 3.658 1:9 1,925 July 3......-- 4,084 2.0 27 
July 1100077777 4,108 2.2 1,867 July 10....... 3,457 1.8 1021 
July 18/7777 1.957 4.4 1,808 July 17 8,873 4.6 15 
July 28" 8,689 6 1,448 July 24....... 9,785 5.6 1 
Aug. 11. 10, 155 6 1.693 July 312 10,497 6 i 

Aug. 8 9'766 6 1,628 Aug. 7 10.875 6 1,81 
Aug. 15. 10,178 6 1.696 Aug 14 10,690 6 1,782 
Aug 222 9.882 6 1.647 Aug 211 10,545 6 1,758 
Aug. 29. 10,238 6 1.706 Aug. 28 10,331 6 1 785 
Sept. 5 10,269 6 1,712 Sept. 4 10,654 6 اہ‎ 
Sept. 1—— 8.927 5 1,785 Sept. 11_..--- 9,349 S és, 
Sept. 18 10,445 6 1,741 Sept. 18. 9,999 6 1:001 
Sept. 26. 10,468 6 1,745 Sept. 26...... Kë E 12 
(et 8. 10,013 6 1,669 Oct. 22 10.675 6 1,779 
Oct. 10— 10,183 6 1,697 Oct.9........ 10,808 6 1,801 
Oet. 17... ..... 10,248 6 1,708 Oct. 16......- 11,150 6 1.858 
Oct. 24........ 10,470 6 1,745 Oct.23....... 11,101 6 1,850 
Oct. 81 10,569 6 1.762 Oct. 30....... 11,134 6 1,856 
Nov 1 ege 10,422 6 1 737 Nov. 6 11,021 6 1 , 837 
Nov. 14—— 10,495 5.9 1,779 Nov. 1322 10,165 5.4 1,882 
Nov. 2] 3 10, 146 6 1 „691 Nov. 20 —— — 11 525 6 1 921 
Nov Sa 8 846 5 1.769 Nov.27.....- 9,769 9 1,954 
„„ 9.924 6 1,654 Dec. 4 10,882 6 1,814 
D ——— ' 6 1,728 Dec. 11 کے رت ےت‎ 11,005 6 1,834 
e. T2 10,370 18 11,174 6 1.862 
Dec. 19 10,248 6 1d "DEC asserens 8.915 4 2.229 
Dee. 2. 7,435 5 Pei. وی ہی ھت‎ 18,861 14.5 11,946 

355 1 1/355 14 21,570 Jan.1........ : ' 

5.2 1,735 


7 1.630 Total 512.088 29 


ایخ ا ا لی سا ہ — ج 
Total... 486,998 298 ,‏ 
ےک کے d pU MM M ee‏ و ہہ جٹھبشیلتھ 


; i f week included in calendar 
1F; nd number of working days in that part o 2 
عھھ‎ ٦ for the week ending January 4, 1964, was 7,850,000 net tons and for 


i 950,000 net tons. ; . 
ا ا رج‎ tor the ne week and not for working days in the calendar year shown, 


435 - 818 O - 67 - 5 
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The largest number of mine cars (27 
percent) were 4- to 5-ton capacity. How- 
ever, 17 percent of all rail mine cars were 
large, 10 tons and over, hauling the largest 
amount (36 percent) of the tonnage ۰ 
dled by rail mine cars. ln contrast, the 
most frequent size of rubber-tired mine 
cars was 2-ton capacity; cars of this size 
hauled 50 percent of the tonnage handled 
by rubber-tired mine cars. 

A recent development in underground 
haulage is the introduction of a medium- 
sized rubber-tired mine car that is used in 
conjunction with a rubber-tired tractor to 
transport the coal from the loading ma- 
chine to the main haulageway. Practically 
all of the rubber-tired haulage equipment, 
exclusive of shuttle cars, is located in small 
mines in Virginia, eastern. Kentucky, and 
southern West Virginia. Another innova- 
tion, particularly for small mines, has been 
the introduction of the shuttle buggy. This 
is a self- powered rubber-tired mine car 
which is hand loaded. The largest number 
of these shuttle buggies is used in eastern 
Kentucky and West Virginia. 


Table 14.—Number of 
and output per man 
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STRIP MINING 


Strip mines have two substantial advan- 
tages over underground mines: (1) The 
output per man per day in strip mines is 
more than double that in underground 
mines, and (2) the average value of strip 
coal, f.0.b. mines, is about one-third les 
than the average value of coal from under 
ground mines. See figures 8 and 9. 

The rapid growth of strip mining was 
made possible by the development of 
larger and improved stripping and drilling 
equipment and trucks. 

An increase in the average capacity d 
trucks used in strip mines has reduced the 
number required. The average hauling dis 
tance from strip mines to tipples or ramp: 
is approximately 5 miles. 

The average thickness of overburden at 
all bituminous coal and lignite strip mines 
in the United States was 46 feet in 1990, 
the latest year for which figures are availa- 
ble. In 1960 several strip mines handled an 
average of more than 70 feet of overburden 
and a few mines handled more than 8 
feet. 


mines, production, value, men working daily, days active, man-day» 
per day at underground bituminous coal and lignite mines in the 


United States, 1965, by States 
eet 


Average Average 

Number value number Average Number Average 

State of Production per ton. of men number of tons 

active (net tons) f.o.b. working of days man-da per man 

mines mines daily worked work per day 
Alabama. ..---------- 143 9,922,627 $8.22 4,514 211 952,612 10.4 
V 4 74.295 7.46 56 222 12,416 5.98 
See 72 8,529 5.78 1.456 211 807,683 11.4 
Ilia a, ss seres 41 25,813,625 8.78 5.172 238 1,280,272 20.98 
oe 20 2,355,307 4.07 1,087 151 164, 565 14.81 
33733 9 196,484 3.98 115 179 20,603 9.8 
Kentucky. - ---------- 1,594 50,688,234 4.24 21,628 185 4,009,799 12.64 
Maryland. ...-------- 32 435,101 4.02 242 194 46,961 9.26 
Mer 3 25,701 4.84 46 161 7,885 8.6 
22 y ĩ 

ontana: 

i Bituminous..-.--- 8 61,044 1.23 61 166 10,120 Én 

Lignit- cioe 2 2,970 5.72 7 101 706 4. 
Total Montana 10 64,014 1.16 68 159 10,826 111 
New Mexico 5 434,320 9.07 152 202 80,720 14 
North Dakota (lignite) - 1 1,341 4.57 2 82 164 8. a 
VVV 93 11.267.581 4.81 8,709 223 827.117 16 
Oka komi cus sess 8 8,832 7.50 19 103 1, is 
Pennsylvania 494 55,674,900 5.68 18,515 229 4,244,667 e? 
EBE a 180 8,581,134 3.80 1.906 171 26,728 13.7 
F 31 4,992,003 6.37 1.495 212 317.086 e 
i 1,153 29,865,189 4.27 11,059 209 2,907,869 16. 

ashin ) -.- , . 14 ' à 
Wt Virginia 1.383 184,064,281 5.00 88,361 232 8,918,982 15.0 

Wyoming 5 123, 6.10 7 179 14,109 8. 
E EE 5,280 882,661,286 4.98 109,785 216 28,755,080 M0 


67 


COAL-BITUMINOUS AND LIGNITE 


988 199' 268 Ley 20 886 TPT — 8 y8L'P 6 89 966'68P'6LI 8 CCC 1820. 
888 821 . uis 819.9 61 0.001 988 1 SE Eege Suju0A M 
182. 90 vst y LY 060 11989 8o2 Op SLY'T 8°09 906 860 89 8'I „% —— ͤ ̃ ̃ n 8103:۸1۸۸ 
00129 MUR Ju: pne VG ہت‎ 22d , 0 001 7 ee ee uojSutqse A, 
68T' S98 62 L Oé 989.2689 00F 85 988 9 99 864 299 61 8 81 O0 و د دہ و یں‎ 9 BULBILA 
800 266 * 38 99 909 ٰ 8 121.88 19 8 88 Ser eat ND %%% DR ge ee quen 
581, 189,8 7 91 58 299 Lä 61 681 »9L T33 Y8L'2 e 8 SLY‘ ۱ 7 86 999931032 L 
006 PLO 99 9°82 8 ۳۴ء‎ 6L8 6 vog L'02 011.189 IT L` 250 6L8 ö; 8 -wiuwA|Asuuad 
288.8 , d 3 612. 2 8 7 92 499'9 9 5e GLI‘S ! بک‎ AME. 8010 0 
189 17 6`q? 895 9 KSE et 831 6°89 ۲6 9 8 58111 | 7777777 BEES aise DIHO 
) 7 Kee E tae P. Pu EG 0 1 Wal eee (99303}]) mond JHON 
028' PSP 0' Lë 393'137 028'8 Y 6° 028 8 12 8e2'6 ) SPP QE ERN ON MON 
PIO FO Rég ege 0876 71 7 ˙96 PO 19 9 0162 |. 77 d ات‎ vumuo K 130. 
028.2 is 3 SE چ‎ ME EM 07001 016: 3 ) 8 usr 
PRO 19 RECH SS 098'* yt 0' 001 yPO'T9 تچ‎ Sg GEN He 81001066 

: ۶810۴ 
102/32 a 305 ern 2 0001 15325 Gen SS % 
101. 287 2°28 590, OFT 68 62 9°89 6627 86 gy ̃ l pus Ais bg 
y82 889 09 0 71 195 01 299 88 981 ˙1 L'8L L89'688'68 8L 982 69 [—ũ hh Á Kleed. 
VSP 961. 6وت‎ IE 900'6I 01 L 96 890 061 88 ضا‎ e ee ee ae wA OI 
208,98 2 Së NE 811.09 LY O 001 208 888 2 eats ET 8 FF 
929 $18 93 آ0" تنگ‎ 986'902 94 6°09 988 1 nu وٹ ہی ہر ہہ‎ e Sea E 8171 
628 029 € L` 9 661 T 5 21 آ0‎ LUNA, 982'9»*'I e9 Reg gt | 77777777777 Se CN بیو‎ PN o 
966 vL 3 RES LLO'OI L 6 56 ova ‘OL Lg ) 8 0905(7 
189 6 6 oT 000'001 Lo 9 "87 L'96 190 369 6 8 2 i %% tse murqui y 

pun o (suo3 3eu) səujy psu puno13 punoi3 
(suo3 39u) -1epun ruo 39N eujqowur uod VIELE op un suon 39N -Jepun SUO) 30N 
puno ip un 1€303 Jo 3nd3no -|VOO JO مر وہ۲5۹‎ 18303 Jo 
120. ə3w1uəo1əq پر‎ y Jequin N 53 us e3v31uoo1943 در زی‎ 
eujpqowur 301010 seujp[owur Aq INO pilos uro 3018 
snonupguoo Aq N pus pusy Aq چم(‎ 


posten D puw sos) Aq ‘S961 ‘99S Poto) Ou) et ورکسروہ‎ pus [000 smowyumjq JO BOR Nposd panoxiuopu/()—' si ML 


MINERALS YEARBOOK, 1965 


eow ., 
@iojəq TJP JO ,,ad«43, 4d pejosj(oo aam NUA 


L 


ER 


E WR 
y tt 
O'ZR 


H 


(Muyuyua 
GUDDE 
u) 
auto 
94V AN 
+۸۹۱ 


AA‏ سس 


D D 


Ee SC ALLEL MOVIES ج‎ 
E Ae PN ed eg ed 


x 
-— 


+ 


Ponp 
pus 
SIN 


MA )پا۱۱(‎ ۴ YOY ١ا۷‎ 


ایت 


"SIP uojysnozoed pus Anon epuiouj TIP ..MSOI 40 3001. 
100 ul pon 84844 BLIP .,, ١ pawssa1iduioO, اھ‎ 30 gout puw [uoo ut Daun sa Slip 


D O3 9961 4% unh eui up ejquiwd 


— ت سس — — — 


9 99 


0'09 
6 Vu 
g UU 
b "tU 
۴ vu 


Ug. 
y qL 
p Ik 
N EN 
Y uu 


L'OR 
( RE 
L à. 
0 KL 
0 6L 


LOL 
N uL 
p tl 
R v 
L Yb 
q in 
L NY 
g PY 


Pun 
۰۹ء یہ‎ 
(131 | 


au AL 


hat bau,‏ ری این 


199 288 


ROR’ IZE 
00U ZOR 
0 In? 
0ٰ ALA 
HHH PKG 


FER ERZ 
ب۲۷۰۶‎ 
Grp OLR 
vLL YOR 
go GPE 


B11 6NZ 
194 EPR 

"۲۲۵ 
aN OTP 
REN 268 


RON TRE 
1009 
6cc' ٣۳ 
RUG oc? 
OCH ` Ly? 


via vg 
76 019 
IO QTY 
BLO GUY 
PON LI 
LUT ٣٢ 
NUT NIE 
ONL RIP 
رہ‎ OVP 


1. 


486' 151 


LLO' 1 
096 vot 
vi OG 

ZC YN 
#26' LL 


800 
BLE uq 
0۷۲9 
406 68 
09? ' LE 


91 
OUN TY 
OW 
190'9 
LN. 


009 ' 8 
GU 


zo ge e a 


~... we 


mp e ہے ٭‎ 


(Rujuuu 
BNO 
٢)1) 
panna 
ALE »eu 
peus 
Moy AV 


CIA 3 


LN 
0LN'* 
HYL'S 
*0,'9 
v00'2T 


669 ' 01 
Oke vl 
089 21 
761 ˙61 
Lou" 86 


617 68 
099 v 
79199 
0 9٤ 
but 101 


VEN’ LL 
BRO TS 
Eur GET 
ca CFT 


PPR PUT 


ong ا‎ 
vn OTS 
096 ERS 
GON 188 
Tee 0ce 


VN 
299 961 
YN 
clo 66% 


Poup 
-puwu 
n 


Sail POUR BOY 0Y8 


MUA 


(wao) 199 puwsneg?3? Mat ADM, 


92'881 


**»0' get 
960 861 
vat Lut 
IL int 
996 561 


BVO LOZ 
van 912 
ORT ' $63 
929 906 
HPS QS 


290 ٤ 
T91' £62 
RPO rr 
Oro PCR 
199' 98 


628' 197 
8 OES 
QOR 19 
۴)۲ RLS 
ORNL ' 208 


QTT 0٤6 
MUSEUM 
(0 ING 
EIT ۶۹ 


bNO Lei 


VN 
INS Sst 
YN 
(0 0 0 0 0 ۲ 


969 6 


280 OT 
60% ‘OT 
GOR OI 
066' 0I 
QOT ' IT 


RES IT 
RE9 21 
616' 6T 
ری‎ EI 
600'0I 


Logo TT 
LOU SI 
09; PT 
9ٰ1 
699 91 


R6 91 
Cw. GIU 
686 YI 
CUN ' aT 
col Zi 


N99'TI 
OOS OT 
9ro'ot 
661'6 
166 L 


VN 
Hr 9 
YN 
0d6 g 


— ———— — 


Pip 
lh od 
Aw 


ae AY 


— —— 


"oL 


idee., m JO 10W 


‘SP O3 HIGI ip 3o u,, 
moo Anon YOU IE 9961 ed SIP MOM jO iasqumu POL x 


“SUIZP ətiqouz PUB Pruno 390d *pteu-puwu epuorpuj pip یا‎ 4,502 40 


‘TINA AON VN 


eee 


9858 (i) 02. 9 (0 996 v TOSS EE 9961 
LYR'Z (O رو و‎ (i vel v 2 GT 
816.2 (O 96 ' L (i) gong | "7777-77 ^**7-7---- 8961 
131˙8 (1) 27 (i) 099. een eee 
891 8 Q) L£8'L (1) €££'* tTT7777777777-7---196I 
0»8'2 (1) g92'8 (1) v6 9 70961 
rig 2 (i) 5798 (1) 6L6'8 7777776961 
DZ (i) 169 6 (i) OIP'P PFF 
186˙2 (10 RE6 01 fr) 2915 Moda S O RE 1 
144 (0 120 IT Ü ££0'* `" "777777" 3 
وچ‎ 9LY HR €69'6 £00'2 voee pe vereor ا‎ 
SE ORR as ee 281. 01 7:3 2 pudica cc Tee SSO 
uus 800 RS *S0'2I GR „ "77-*--7-$8S6l 
pipi: 2681 SR 897 81 Ob 2 VVV 2861 
Ado ore Í KEES TET PT L20'8 o 1861 
SE exe T od LTL 1] ¿II g E TTE چوس‎ T i 
Sian TIP T E ۲ھ َء‎ 826'2 VVV 6 61 
d du 318'1 os 046 1 86L'Z SE 7777777**^8F*6I 
885 6 I m "0 ST 239 2 TT.. A Za 
GE LGNM NIE 896'0I SON: . 9P6 
RECH 998 J CUPS L92' OI pos J Wee eee 9561 
cd 606'T RENE CSL'6 TOS ' 1 —— A CH 
و وا‎ 089 1 SA 066'8 9:€' T * 61 
EE PYG] 777 TRE'R FEI درد‎ TIT] 61 
cmm OT a 8 
WEG NIE 1 Regester £19'9 211 l Kë O*6I 
ئ0‎ WN 77777 VN YN 7 757 I 686I 
Les سے‎ FET OG ` "oe, "E SG 
M YN Mem WN ¥N 0 
pde eel UU 896 8 668 oo 9861 
AO Jw " 1809 Wl 
20 Joo Poss JO جو‎ 311329 JMO 
SE -ul0,) * m Juin J89 X 
e@əutlu jo 
IWUN 


t Sup od jo Jeun x 


SARIS p3)[U;) 94) US ten au pur Po snoujurm)iq punoulüspum ye suopendo Zou مر‎ ¿wuwwmç— 9] AGEL 


69 


COAL-BITUMINOUS AND LIGNITE 


—— — ے‎ —— - - P 


9'99 $08'9*2'HNI ¿Ep ond PR ung rg ROL ger KN Bug NW try Re R EVE e i ۳۰۰۹ 
0 1 NRRN'RCI ORR'R ROP ORT M Si SS R ۱ * d : N ,. 
»' 29 C*6'192'04 LLL'w98'18 NY ENN Ry لد‎ et LLR Ww WS IW wi A MMR Lal 
9 18 867 Cp Gre gap br DIA ES M n ' em 
5 81 EL. 8 TRO رلامد‎ gau Poe RI HI L Rp Ww on QC "0+ | i wii 
RH 886 R6 CN 8 ٦۲ au OR 7 uq 1 LI a NR š MÉI 
1562 006 OgN'g Lu bps ua TN R l R 8 KI ۳ (N1 10 dme ال‎ 
808 6R9 SRS 11 089 ' و وو‎ ri Lan“ got N RPR Un ۲ Ort TOR 8۲۷ AMIS) 
8 99 GM IN BIN E a 8 WW MAD 
0' v9 ben, vo“ 161 ٥ Hu "org 5 in ? yx 0f Mut D "INO 
0.001 176.1 ge Wwe Kg T ii : | ` Lou Bu) Ke Den 
0'8 890,81 We RYOBI 05 qr ۲ R n * y VS TR MAN 
0 001 ۲۲9 تی‎ LATUM Pp € We E R ch g! 0 رسس‎ (ptn), 
0 001 0L6'% SE UN. iN Que : i ak: ` guf: 
0 001 HO TO i Së ° anemia 
nnn 
I ۱ š EE 
Log €0L' LN BOL" LR? 5 EK t ۴ ; un un Ne 
?' v8 908 POR'ZP — OGL'LYQ'RI 916% PB vn g kN ALR 101 ner unn ! qon 
9° 86 ook "Gut REL ' VOT 5601 š uh و‎ » H H y wu 
0'001 LOS 9و‎ 7 949 1 ٤٢ I xs s ۲ OR nn un 3 Nip 
6°09 فی‎ 90*'9ag'9t ORP' OE Sen ۴ ا‎ Ont ۲ LI u : vpn 
0.97 )0ٰ ٦1 209 v9 au, ۴ ? ° OR 6 ut "t un * " om V 
0° 001 962 PL ME 962 vL bx 8 i L 5 0 , Re . EEN) 
*'86 0696 812'619'2 €09'L92'L 91 Rx ur ny un 911 an * Buggie 
puno483 Uopemmoep ` Kammer en. Aamo 00000 "ina 
۔‎ 61 (Jap — - — —- ` 2 we IN HTH -puol puw det an 
1 e01, sip pounoui- od wonn 40 Button goo ۲۱۶ Rujan 
jo aJe eqo jq puw S - - Mus c b Sun t SCH e f 
71u92484 ایند ابس‎ SIP youd 40 jour اا۷‎ e Sed OIN. 
— n - — = — TOC EN, = „ 


(suo3 90u) polilap- ed osu IIAP 469^0d Jo sequin N 
e@ə@loq)ods oJeym uoponpoaq "n i 7 — 


n چک‎ 8561 "eegne pajun On? q au ouf; pue [wos snompurmyq pwno.zSsepun uj susp seaod Jo oe, 1 er. 


MINERALS YEARBOOK, 1965 


Table 18.—Number of underground bituminous coal and lignite mines and number of 
haulage units in use in the United States, in selected years ' 


Gath- 
Number Locomotives Rope-haulage units Shuttle cars ٦ 7 
Year under- Sta- haulage mais 

ground Trol- Bate Other Total Port- tion- Total Cable Bat- Total con- 

mines ley tery types able ary reel  tery veyors 
1924............ 7,352 212,765 1,515 443 14,723 NA NA 649 NA NA NA NA 3639 
1946. ........... 5,888 14.110 1,011 110 15.231 4.084 1.009 5.003 NA NA NA 457 10.185 
1948............ 7.108 14,617 904 74 15.595 3.886 1.044 4,930 NA NA NA 155 10.54 
181990 6,798 14,090 928 59 15,077 3.904 1.073 4,977 2,144 623 2,767 860 10. 313 
1950. 7.559 13,822 949 62 14,833 4,225 1.037 5.262 2.782 512 3.294 1,013 10,08 
I 6. 225 13.327 900 51 14.278 3.875 916 4,791 3,191 567 3,758 1.094 7.478 
1959206 eee 5.632 12,545 812 41 13.398 3,584 852 4,436 3,382 462 3.844 1.066 6.55 
19533... 5.034 11,311 678 45 12.034 2.838 727 3,565 3,797 425 4.222 1.042 5.39 
19594. 4,653 10,155 762 38 10,955 1,926 781 2,707 4.400 431 4,83 1,081 549 
1855 „. 6.035 9,538 658 40 10.236 1,327 577 1,904 4,375 239 4,614 1,002 6.40 
190566. 6.512 9.445 861 102 10.408 1,420 575 1.995 4.757 257 3.014 1,114 6.07 
19577. 6.512 8.997 898 138 10.033 1,214 616 1.830 5,129 257 5.386 1.233 5,04 
1958 6.319 8.057 920 138 9.115 926 538 1,464 4.871 259 5.130 1.235 4.678 
19599 5,815 7.263 919 137 8,349 900 504 1,404 4,795 255 5.050 1.416 408 
1960 5,989 6.922 946 173 8.041 892 810 1,402 4.722 236 4.958 1.566 3.50 
19614. 5.843 6.362 583 162 7.107 () Q) (3) 4,687 182 4,869 1,635 0 
1962. 5.946 5.874 4461 123 6.458 (3) (3) () 4,746 212 4.958 1,78 0 
19633. 6. 129 5.273 484 113 5.870 (8) (3) (3) 4,952 175 5,127 1,998 @ 
19644. 5.746 4,974 423 50 5.447 (5 (5) () 4,933 118 5,048 2,150 D 
1965. ..........- 5,280 4,037 2341 85 5,063 (8) (3) (3) 4,971 189 5,160 2,492 0 


NA Not available. 


! Exclusive of lignite and Virginia semianthracite mines in 1946, 1948, and 1949. 
3 Includes combination trolley and battery locomotives. 


3 Canvass discontinued. 


AUGER MINING 


Augers are gencrally used in areas where 
strip mining has become economically im- 
practicable because the overburden is 
thick. They were used first about 1945, and 
separate statistics on coal-recovery augers 
begin with 1951. The rapidly expanded 
production of coal by stripping during 
World War II in the mountainous areas of 
the northern Appalachian region left many 
miles of high wall containing exposed coal 
seams. After several years of experimenta- 
tion, large, efficient augers as much as 84 
inches in diameter were developed to 
recover the coal from these exposed coal 


scams. 

Production at auger mines increased rap- 
idly from 205,000 tons in 1951 to 14 mil- 
lion tons in 1965. Augers were used to 
mine coal in eight States in 1965. A few 
coal-recovery augers have been sold for un- 
derground use; these units and the coal 
produced by them have been included 
with coal loaded mechanically under- 


ground. 


MECHANICAL LOADING 


Prior to 1925 less than 1 percent of the 
total underground output was mechanical 
ly loaded. During the following 10 year 
(1925-35), as better machines were devel 
oped, mechanical loading increased more 
than 1 percent per year, and in 1955 al- 
most 14 percent of the total underground 
output was mechanically loaded. Develop 
ment was rapid in some States but ۷ 
cally nonexistent in others. The percentage 
of underground production mechanical 
loaded in 1935 in certain States was as fol 
lows: Wyoming (90), Illinois (56), Ir 
diana (64), Pennsylvania (7), West Vir 
ginia (2), and Kentucky (l). During th 
next 20 years (1935-55), mechanical load 
ing increased rapidly, averaging a ga 
more than 3 percent per year, until it IP 
cluded 85 percent of the underground ou 
put in 1955. 

The increase in percentage of under 
ground output mechanically loaded bii 
leveled off. During the past ten yan 
(1955-65) mechanical loading increas! 
from 85 to 89 percent of the und 
production. Output from mobile | 
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Table 21—Rall mine cars used at bituminous coal and lignite underground mines in the 
United States, 1965, by States 


Capacity 
س‎ A 
State 10 tons 
1 ton 2 tons 8 tons 4-5 tons 6-9 tons and over Total 


NUMBER REPORTED 
Alabama... 105 19 1 1,559 1,208 40 2,927 
Arka 42 


Col Bette EEN 24 18 D - Gen GES 
e 50 2.128 180 351 15 16 2,800 
“aa S 09 251 964 36 255 675 135 2'316 

Ion... 67 120 390 360 140 S 1,077 

ie pa Se 493‏ 30 128 835 ا 

Wal ٹڈ‎ 127 1.118 8 897 1,818 0 
aryland ——— 126 66 بحہ‎ 5 DON Sei 192 

P 86 e Go SN? RES Gë 36 

Montana: UT oa ————s 

ituminous "m 16 50 16 Sek m 142 
Lignite E 26 ke Bei es SCH ds 26 
Total Montana. , 168 

New Neien. پت 16 50 76 25 چوس‎ -5i 65 
V --- dux ae * 

Oklahoma „„ 258 285 11 1 625 768 1,002 3, 049 
umi... 2⁄8 Gods. 4 682 1,938 8.018 2,568 22.634 

bab ——— 124 77 131 308 2 Set 642 

Mrxinia be 21 301 1,209 1,071 I 2.602 

Naahington 324 151 823 1 297 180 815 8,497 

West Virginig 77 77777777-- 232 2.136 8,648 12,469 5,086 7.788 36,258 


PERCENTAGE OF TOTAL 


A 
ären ———.ꝓͥ 8.6 0.6 0.1 58.2 41.1 1.4 100.0 
Colorado 57.1 42.9 تج‎ Sen BE RES 100.0 
Illinois. 1.8 76.0 6.4 12.6 5 2.7 100.0 
Ibu 10.9 41.6 1.6 11.0 29.1 5.8 100.0 
رر رواش ین‎ 6.2 11.2 86.2 83.4 18.0 PME 100.0 
Kentucky 7777777------... 67.9 26.0 6.1 3 = — 100.0 
Maryla 55550 7 13.9 13.8 38.0 11.1 22.5 100.0 
Mio 55 65. 6 34.4 SS Së nos 100.0 
E 100.0 Es m SR e = 100.0 
e ۲ 100.0 
Wü 100.0 ۰ ue Hos ds KS 100.0 
ew MS) Montana 100.0 
— 388 wes % uon. cubus 0 
Oklahoma ^^ 7^ 7777--------- 8.5 9.3 3.6 20.8 25.2 32.9 100.0 
(ue . OE 41 و‎ 86 aba 118 100 0 
Vale 19.3 12.9 — 204 480 1171 — 0-0 
l ina. Tee wean e š " D e e — ۶ 
KA ton e 9.3 4 8 2: H 34.4 5.2 23.3 100.0 
West Vfxiniz gës و‎ b 100.0 iE i 100.0 
ا‎ .6 5.9 23.6 84.4 14.0 21.5 100.0 
Sn a کے و ا‎ 
Total Í j 100.0 


a RM 5.1 11.9 18.9 26.9 20.7 16.5 


1 
See 
table 20 for Percentage of tonnage not reported. 


235 n O. 47 6 
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Table 22.—Rail mine car haulage at bituminous coal and lignite underground mines in the 
United States, 1965, by States 
· یں‎ 2 ne M Re 
Production, by size of mine car reported 
eee 


State 10 tons 
1 ton 2 tons 8 tons 4-5 tons 6-9 tons and over Total 


JJ ⅛ K y ج‎ 


NET TONS 

JJ y NNNM M M جو‎ 
Ar 75,752 13,389 10,379 1,790,957 2.900.197 286,688 60278. 
Arkansas 29,561 15,328 nd ہد‎ 25 TH. 33751 
Colorad—— 37.355 874,081 22.654 405.753 22,590 174,368 — 1595. 40 
Tilinois— 87.269 498.719 88.839 1.008.597 4.058.742 2.346.974 ہا‎ 
Indiana ںی ہے‎ 69.376 185.322 548,787 83,675 156,717 SC 138 8 
1% تب‎ + +٣ 25,785 110,541 60.158 --- zes 710 18255 
Kentucky 32:696 1,710,390 2.165.999 4.958.272 4.665206 7.150.718 20.647445 
Maryland 40,615 6,830 rx --- SES AE e 648 

Missouri. 22.648 UN eds EE eee on = 
کس‎ 
Montana: 044 
Bituminous 2-3 T 21.230 14,130 25,684 AE SS ac 

Lignite.. مع‎ 2.970 sa E EAM --- dum I 
222 LEER En 
Total Montana 2.970 21.230 18 684 --- Sas 2950 
New Mexico 2.692 pt سو‎ eee -..  . 421262 16525 
Ohio 89.480 130.433 152.918 1,985,879 2.222.617 6.634.482 10.165. 15 
Oklahoma v "e 2,175 ue ER T Y 
Pennsylvania 793,797 1,422,775 4,005,299 2,764,829 21,062,883 10,170,075 49.357380 
Tennessee............. 157,581 104.898 260,576 784,368 50,565 ex 3 26892 
FFF 12.518 179.217 2.008.065 1,768,722 637 6.633.361 
Virginia. 87.381 201,424 2,048211 1,138,892 664.416 2.498.037 662.499 
Washington . 120 Së e 900 42.499 = SR 05 

West Virginia 146.592 1,694,904 10,810,046 23,872,287 13.913.612 89,887,864 89.825. 
...!... BE E 


Alabama 4.7 10 
Arkansas. ............ 485 Dë 0° acd 22 EUN 1004 
Colorado — 2.4 56.9 1.5 26.4 1.5 113 "T 
Tino CCC 1.1 6.2 1.1 12.5 50.1 29.0 1000 
alana F 7 $ 1 T2 52.6 8.0 15.0 Pa 100.0 
SE, m | Y 40 er „. iw 
Maryland M 141 10.5 24.0 22.5 iin 100.0 
188013171 LLL. 100.0 ` See HG Eos DER ne 
Be gem PC o 
Montana: 
Bituminous 
Lignite 

Total M | 
get exico. Mara: B p ate 1 Wës 2 994 ۳ 
) NP NE ONE E m 
Pennsylvania. سپ‎ 20 $5 99 89 52.4 258 Jo 
Tennessee. o 11.6 73 192 57.8 hi Wis 1007 

Vir nia وہ یا ہہ‎ e 2 . 5 50.6 S 7 8 100. 
Wen a Se Y a 588 00 gie 1000 

West Virginia 2 1.9 12.0 126.0 15.5 44. E 
0 

Total 9 3.7 10.7 21.3 27.2 86.2 e 


! See table 20 for percentage of tonnage not reported. 
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Table 73,—Rubber-tired mine cars used at bituminous coal and lignite underground 
mines in the United States, 1965, by States : 


Capacity 
State 10 tons 
1 ton 2 tons 8 tons 4-5 tons 6-9 tons and over Total 


NUMBER REPORTED 


OES 498 251 41 2 5 1,431 
Maryland 7 E 6 be B Es 12 
Obio MERI پت‎ 18 NX ës 7 16 
Tey lvania Eege 36 89 51 2 2 12 192 

E a 8 56 9 d "e E 78 
E 7 1 Ka 1 A 
wena EEN 761 2,674 416 122 15 ۰ 3,988 
"o i? 1. iz go a 1751 


PERCENTAGE OF TOTAL 
Kentucky 34.5 44.7 17.5 0.1 0.8 100.0 


2.9 

Maryland ڈو وو دوہ‎ LLL ےہ کے‎ 100 M BE TR Ge 100.0 
Penney GE اا‎ Sex 86.7 13.3 8 Ne SCH 100.0 
geit وت‎ n 18.8 46.4 26.6 1.0 1.0 6.2 100.0 
Utah n —— 5 ——— 11.0 76.7 12.8 uc "s nn 100.0 
Virginia /— 7 7777777------- "e 25.0 See 25. 3 50.0 100.0 
Washington 777777777-- 19.1 67.1 10.4 4 00 ٦ 


0 

30 

100.0 ات d I‏ کے سے مم 
3 

5 


est Virginia, 77777777 8.4 18.9 11.0 5. 1.4 i 100.0 
Total 19.4 64.0 12.3 8. e 2 100. 0 


e =‏ یجہت 


1 
See table 20 for percentage of tonnage not reported. 


Table 24.—Robber-tired mine car haulage at bituminous coal and lignite underground 


mines in the United States, 1965, by States ' 
nnr 


roduetion, by size of mine car reported 
State 10 tons 


1 ton 2 tons 8 tons 4-5 tons 6-9 tons and over Total 
NET TONS 
Kent 
Maryland „„ 2,796,835 2. 449,940 1,888,666 770,977 4.226 3.500 7,408,044 
10... Bes 45,411 as Ge 3ے‎ SE 
Pennsylvania ^^ 7777--- Ss 10,843 7.765 SC SE و‎ 18,608 
وس شس‎ 21,857 204.992 118.275 — 2.060 --- GUTER 
tab.. 5, 854 80, 034 240, 1 دی‎ o 8 826,49 
Ain ur 1,802 ES 2.462 ` 21,648 26,812 
Washington 77 777---- 1.041,925 6,212,219 1,239,191 929.079 72.158 —  9,494.5 
Wet Virgini „„ es „„ 9.601 GEN Ge 9,601 
——— 330.064 — 2,886,442 1,046,937 601.564 777.275 تہ‎ 8 


1.196.535 11,885,683 4,041,845 2,913,683 855,659 25,048 22,817,953 


K PERCENTAGE OF TOTAL 

entu 

ës? „5 37.7 33.0 18.7 10.4 0.1 0.1 109.0 

Penn š | 
6 
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Table 25.—Number amd production of underground bituminous coal amd lignite mines using 
gathering and haulage conveyors, and mumber and length of units in use in the United States 


Number Average Total 


Year Number Production of units lengt Le ër 
of mines (net tons) in use (feet) (miles) 

II 117 40,189,857 859 1,438 305 
جن‎ eee ⁵⁵— 161 46,022,710 457 1,484 159 
/// (x 199 70,690,920 594 1,470 35 
1948 ہہ رہن پت‎ CN NAMEN O Su نا‎ 270 81,821,361 755 1,460 Ce 
JJ! 314 69,947,718 860 1,514 246. 
1950 9ص ص+ ص +جؤ٘ه.به هب ە هبهب‎ ْ9 9 -ِِ ٦ 974 92,413,644 1,013 1,538 294.5 
I 8 372 99 ,648 ,003 1,094 1,568 1 
C 358 92168992 1,066 1,526 ms 
9E Se 8 322 100,155,249 1,042 1,541 253 
کے وت‎ 7 RD 7 555 291 83.211,284 1,081 1,626 x 
LEE 914 97,671,813 1,002 1,682 n 
1956200 کہ ار ٹر‎ PRAES RS MS QM CR 914  126,717,518 1,114 1.656 ماد‎ 
)))) a 8 862 186,914,192 1,283 1,672 Gg: 
LEE تس‎ 8 866 115,419,740 1,235 1,711 in 
1959 971 126 654,911 1,416 1,728 
می۰‎ 0 80000:7۲ 896 187,053,564 1,566 1,673 m 
1961 )))) Ore ee s s n 2 414 140,938,297 1,635 1,655 CS 
E 430 153.251.478 1,786 1,659 626.9 
Du oo o o e 494 173.999.774 1,998 — 1,656 350.7 

EEN 503 194,389,009 2,150 1,598 l 
CCC 558 210,651,555 2,402 1,718 
EE 8 


*Include all gathering and haula i i t main-slope 
iesu age conveyors with capacity over 500 feet, excep 
conveyors. Excludes lignite and Virginia semianthracite mines in 1945-49. 


Table 26.—Number and production of underground bituminous coal and lignite mines using 
gathering and haulage conveyors, and number and length of units in use in the 


United States, by States’ 
J ³ EE ð جا‎ 


Number of Avera: Total 
Number Producti its i length 
State of mines (net tons) sn ps (miles) 
1964 1965 1964 1965 1964 1965 1964 1965 1964 196 
Alabama..... 7 1 5,827,665 7.7 21] 
"eds 827,658 6,200,088 65 67 2,247 2,189 27. 
Dies 5 : 6 1,850,781 1,696,344 25 25 1,594 1,688 7.5 65 
Indians ei 23,094,950 23,772,616 146 157 2,218 2.212 612 305 
Kentuckyů 5 2,649,773 1,977,424 19 16 1,363 1,144 4? ei 
Maryland. ....... 43 44 19,884,177 23,861,261 199 226 1,489 1,622 561 1.8 
New Mexico 1 : 150,942 221,130 8 10 1,0500 940 1.6 وا‎ 
کے‎ d d vin جو‎ d uq DES LIS ai A 
E چاو وک‎ , n ,101, 1, 4 d ٠ 
Pennsylvania Mel 94 116 81,813,034 38.349.963 477 557 1.468 1,553 182.6 168. 
Utah. ........... 28 3 0,000 140,000 1 1 1.500 2,00 „ 111 
Virginia 12 15 — 4,080,070 — 2,914,327 63 47 1,072 1,244 12.8 65.6 
West Virginia 277 297 8.036.269 11,054,211 —98 144 2,178 1555 292.3 348. 
ing......... 1990, ,828, 990 1,078 1, , . 
Maer ہی‎ 1 2 16.398 112.127 3 7 1.500 ven A D 
Total 503 558 194,889,009 210,651,555 2,150 2,402 1,598 1,718 650.7 me 


! Includes all mines using belt conveyors, 500 f al underground. 
xcludes main-slope conveyors. ۰ eet long or more for transporting co 
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Table “I—Underground mines in the bituminous coal and lignite fields of the United States, 


1965, by States and counties 
Number Average 
of 


number Average Number of Average 


State and county under- Production of men number man-da . tons per 
ground (net tons) working of days work man per 
mines daily worked day 
Alabama: 
Bibb. 1 1-7 2 84,950 27 131 8,555 9.83 
Bian. 1 1,596 3 100 319 5.00 
Culman. |... 777777777 1 4,993 9 100 879 5.00 
Jackson. 8 13,467 108 60 ' 6,475 2.08 
Jefferson SPACES SSeS T 62 6,552,230 8,141 209 656,536 9.98 
Marion 33 320.029 302 206 62,142 6.15 
c 9 674,751 263 259 68,226 9.89 
e 2 4,933 9 62 674 8.59 
Waker وس اید‎ 30 2,81628 652 236 153,906 15.05 
Total Alabama. 143 9,922,627 4,514 211 952,612 10.42 
T W w 
Sebastian... 1 W w W 
Other eounties—— 4 74,295 56 222 12,416 6.98 
Total Arkansas . 4 74,295 56 222 12,416 5.98 
Colorado: 
elta 
M EEN 5 186,233 154 133 20,465 9.10 
Fremont SE 15 248,936 71 240 18,550 13.42 
o 3 6,975 8 221 1.673 4.17 
Fi C cc 1 304,761 125 207 25,893 11.77 
CS Bee 4 48,279 39 210 8,155 5.92 
. 5 26,024 20 180 3,565 7.30 
8 9 871,061 439 248 108,883 8.00 
rin 6 113,390 45 198 8,985 12.62 
EVI w w w w W w 
SE w w W W Ww w 
Ls Blanco ا‎ 3 6,110 6 168 1,059 5.77 
Weld. بد و اہر‎ a 72ط‎ W w W Ww w W 
Other ccs: EES ca: 6 704,425 265 178 47,087 14.96 
tr counties. a 9 1,004,135 278 228 63,368 15.85 
Total Colorado.. 72 8,529 1,456 211 307,683 11.44 
Illinois: 
یس‎ 7 w w w w w 5 
EE 1 FF y y 
7 کہ‎ EN W W w 
Heatin, EcL MN 3 45,185 51 129 6,587 6.86 
Jackso FFF W W W W Ww 
Jile LAM aa W w w W W Ww 
TS w W ow w w 
Macs 1 15,882 23 123 2,821  . 5.63 
VV 1 378,979 156 224 34,833 10.88 
Mex! oues. w w w w w M 
MOR i =s کال ا‎ aS 1 28.685 14 170 2,457 9.64 
Peor e mery Mur EE w i w Ww w w W 
Rando anka 1 15,464 8 188 1,505 10.27 
St. GEN, حا رد‎ w ' W w w W W 
s Clair A Ww پچ‎ W W w w 
Ver 3 1,894,759 377 220 82,922 22.85 
Washing دہ ہی‎ saa e Do 8 ' 461479 33 185 6,108 7.61 
Wil; Eton RES ERE cig. w ' W W w w NW 
2500 10 8,604,619 909 234 212,662 15 25 
ME ee ei 18 19,788,583 — 3,601 244 880,877 22.48 
T acus — 
Da otal isch | 41 25,813,625 5,172 238 1,230,272 20.98 
| === 18,625 — 5,172 238 1,230,272 — 20.98 
Dubois. w 
6 w W e W w 
Knox ` EE 1 2 300 5 66 330 6.96 
TFF w W W W W y 
Bulge 3 71,828 30 222 ET 196 
ermilligg 7 777-------..... 5 — 1,894,855 462 154 11.099 5:00 
n. sU 2 10,491 42 50 2,098 Gr 
Ban" W W W W W b 
Other eet 4 205,576 186 98 18,193 i. 
E 5 670.227 362 183 66,117 10.14 
Total 
E indana .. 20 2.55, 307 1.087 151 164.565 41 
footnotes at end of table 
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Table 27.—Underground mines in the bituminous coal and lignite fields of the United States, 
1965, by States and counties— Continued 


Number Average 
of number Average  Numberof Average 
State and county under- Production of men number man-days tons per 
ground (net tons) working of days worked man per 
mines daily worked day 
Iowa: 
Appanoose........... ....... 6 23,335 71 125 8,906 2.2 
/A 1 60,158 22 215 6,016 10.00 
Marion. 1 6,421 5 200 1,003 6.40 
Monroe 1 106,570 17 215 4,618 22,18 
Total Iowa. 9 196,484 115 179 20,603 9.9 
Kentucky: Eastern mm 
Mc 9379 49 664,633 154 156 117,634 5.65 
Breathit— . 4 118,093 104 138 14.297 7.91 
777; 8 2 19,155 22 211 4.695 (m 
C e 58 1,881,819 896 186 166.685 8.9 
rr 2 11. 500 12 188 2,3 4.95 
Lellio ilk 8.251 32 54 1.741 44 
ande —— 219 — 4,575,318 — 2,568 185 475,11 9.8 
50ھ‎ Eege 110 4.824.155 1.996 208 416,160 UE 
Jason 7 21,581 58 66 3,806 لتق‎ 
Vi neg, 42 212,592 256 144 36,844 cht 
Knott 108 1,640,818 656 182 119,40 18. 
Knox... Ill 41 131,464 212 122 25,828 6.09 
Laurel ........ - 1 3:360 13 50 6 5.00 
Awrence............. LL 2 2,800 9 56 523 di 
le A 23.900 33 181 6,005 de? 
Einer 30 1,465,646 926 191 176,797 27 
Meets Eeer 198 4,883,166 1,548 22) — 34,198 M2 
McCreary. حم اد مد مم ما مامت‎ 7 466.532 250 206 51.550 3.0 
Mean 5 62.333 119 75 8.905 e 
Martin 9 365,680 147 155 22,755 1455 
Goran 1 6,000 8 160 1,282 ën 
dd EE 1 3:500 7 100 7 ën 
Pi 70 — 2,851,451 967 206 199.100 11.80 
j 527 13,413,177 6,553 172 1,127,158 1L% 
ITC 8 156,574 71 183 12,961 s 
ellen 1 1.384 3 10⁰ 346 ds 
d IJ 2. سے‎ 48 465,734 478 171 81,708 6.00 
ON ces eo a Du A 1 4,000 8 100 800 d 
Total Eastern Kentucky 1,548 37,279,116 18,706 188 3.417.047 10.91 
Kentucky, Western: 61 
Bee eege eer 3 92.000 48 200 9,573 9. 
5 nn LU 1 17.424 25 100 2,489 100 
„ CC 2 16,146 8 160 1,292 11.0 
H. 0 ۶ Ue... 6 154,901 75 177 13,239 an 
1 hh 15 5,958,530 1,469 183 268,887 1 61 
n e 7 1,523,911 394 197 77.711 M 
Ohio... s sas: 7 746.224 84 258 21,315 24.90 
Union... eese ense. 4 4,887 824 805 244 196,298 282 
KEE 1 12,158 14 139 1,948 ° 
Total Western Kentucky... 46 18,409,118 2.922 203 592. 752 22.62 
n ² A TTT... Bw. 70 کے بے‎ 
Total Kentucky........... 1.594 50,658,234 21.628 185 4,009,799 12.64 
ص‎ v 
Mar aad 65 
EE 16 108,888 98 170 16,650 
VE 16 826,213 144 210 30,317 10.76 
— . 16 326.215 144 210 3031 کک‎ 
Total Maryland........... 32 435,101 242 194 46.967 9.26 
. ` پڪ‎ t . ._-— — 
Missouri: ç 
Adat WA w w 
FORAGE oes w w d w w 3 
ا تی لن‎ .. 9 95.701 46 161 7,385 : 
35.001 — — 46 — 16) — 7,385 — 
Total Misuri............ 3 25.701 46 161 7.385 3.4 
e öh ue Je "än — 
Montana (bituminous): e 
Dil A w w w w w W 
l. " w y w w e 49 
Muskel... 6 32.230 25 173 4.303 95 
Other unt 2 28.814 36 162 5.817 4? 
Tetal Montana (bitumineus) N 61.044 61 166 10.120 i» 


See footnotes at end of tahle. 


COAL-BITUMINOUS AND LIGNITE 79 


Table 27.—Underground mines in the bituminous coal and lignite fields of the United States, 
1965, by States and counties—Continued 


N gr nid Average E 
o 


number Average Number of Average 


State and county under- Production of men number man-days tons per 
ground (net tons) working of days work man per 
mines daily worked day 

Montana (lignite): 
iir (1 1 (i (1 (!) 1 
Powder River—- ۲ 2 e (i) (1) a 
Total Montana (lignite). — o d رم‎ d ر(‎ () 
New Mexico T 
＋ꝗÜé¾.,.ê 0 1 1 1 (1 (! 
McKinley... 777777777777 2 t o 7 2 6 
ا‎ 0 (1) (i) (1) (1) (!) 
Total New Mexico: 1. 115 1 498,334 ! 220 ! 189 ! 41,546 ! 11.99 
North Dakota (lignite): Williams. 1 1,341 2 69 (154 8.19 
0hio: — >. T... — =s 
15 7 9 111.325 94 159 17,755 6.27 
GENEE 9 4,336 815 1,251 215 268 , 466 16.13 
Gee 1 3.162 7 176 1.216 2.60 
Cale. — سد‎ s 3 24,264 21 214 4,552 5.33 
ee 5 344 547 85 229 20 14A 19 05, 
Kee 12 59 , 296 43 163 6.943 5.54 
enee 1 1,042 11 50 541 2.00 
hee 6 4.390. 85 1.544 237 365,907 12.00 
ol, WEEN w w w w w w 
„ 1 1,917 4 22% 913 2.19 
Jeflerso, ON M LE 6 47,129 31 192 5.191 5 (0 
Henn... 8 853.955 254 235 59,592 14.33 
E 8 22100 46 101 4,614 4.79 
Mee 1 1.023 2 150 305 3 25 
Perry sess... 5 67,941 53 224 11,923 5.67 
C ELL W w w w w w 
Vinton. Orme 9 572,313 178 230 40 , % 14.91 
(((( 3 17.773 17 154 2.7 5 35 
E 6 372.014 65 214 14,202 25.19 
VVV 
Total Ohio. 93 11.267.581 3.709 223 527.117 13 61 
Oklaho : — TB auo SE ES 
ma: La Pore... 3 8.832 19 103 1,945 4 A 
Pennsylvania: ——s—a— —]Áw — 
Zegheny _ ror 1 
ا‎ 14 3.933.427 1,175 226 265 2 14 * 
See, e 42 3.324.770 #39 225 192,21 16.7 
Bedford ie ا پت و وو‎ w ` w w w w * 
Bai c6 | و‎ 9 194 52: 92 225 26 155 y. * 
Buer ee 2 5.454 11 15 127 3 y 
Cambria n 12 453 GÀ 122 242 32 (A 14 i3 
Len 00 سد‎ 75 7,81 23.227 277 T9; 92 Lë 
C 8 49.72] xy 141 12 5% 2 v 
Cirnea EEN 7 57 ag 29 1 717¹ e a 
Une Seed. سے‎ £ URE c. 5 221 111 26% 3 
ا و مت‎ EE Si 1 ce £, 2 E 6.7 Ké 4 5s 
Neve —— 12 127 6 71 249 17 x+ 7 27 
SC 35356 24 ٣ xz 467 267 115 Gas 7 
Hate reda 777-2 0 29 12.2% 227 3 254 DPA 14 ¢ 
lee e 5 AUS 14 1 2 igr 2 77 
SS ᷣͤ K 63. — 5.542 ¿L 1 74 212 22 4:2 13 
n 22 mr 2-7 Ze i£ * * 
$ Deeg رویس شی‎ w "a * w w 3 
TuS... €) 1.224 24 953 144 157 rt 1 
D Foa 1 8.825 3 224 E £ 
Wi „ 8 3 a 
W. CCC ei 12 22. no 2 Bi 245 „ 14 A 
Older VV 21 2 mt 1-7% 11224 LER Zç“ 72 ھ‎ LI 
1 4 . iz] DM yvy t. 25 * z 
T M ————————— ao — — Gier? 
* Perney rarum ت‎ 9+ +1 4^4 25 Ca 9r». 1a 22 TURO 4 i44 WC. tc 


— „ i 55 
: SE EE T 


i 22 117 بے‎ £64: 2» y: ve 21 1 
5 2 iow £ xut A e 
Cao T" ae cM 2 7. il 2 m £i .Yl . 
ہد‎ 00 T "S bes M ۰ 2 E den 
Teen 26 ا‎ lw -2 2 

N s š; SCH t 2. ( + ot í b 
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1965, by States and counties—Continued 


Tabie 27.—U nderground mines in the bituminous coal and lignite fields of the United States, 


Number Average 

number Average Numberof Average 

State and county under- Production of men number man-days tons per 

ground (net tons) working of days worked man per 

mines daily worked day 
Tennessee: Continued 

Grundy EE 1 1,035 2 180 361 2.81 
F ٌَئ۶ئ‎ I mme 5 34,350 115 100 11,450 3.00 
Mano enee a 31 579,065 237 201 17,660 12.15 
Morgan. n 13 177,187 148 239 35,431 5.00 
CVVT 6 25,759 16 209 3.444 7.48 
Pickett. ۶ 6486 ٤ ٌ۹۱گ٤٠٠ٌ٤٢ت00 اص‎ 1 3,024 8 75 605 5.00 
Putnam 2 219,612 98 150 14.641 15.00 
PPP 3 24,000 48 100 4,800 5.00 
rr ee 17 411.236 153 181 27,674 14.56 
SequatchhiIi1ui . 17 53.524 74 123 9.057 5.91 
Van Buren 3 6,813 14 100 1,363 5.00 


See footnotes at end of table. 


Total Tennessee 180 3,581,134 1.906 171 326,728  — 6 
————————— 
Utah: 
Carbon 18 3.779.041 1,122 210 235,0 160 
FFC ˙ A 8 7 1,100,714 338 223 15,391 14.60 
ll E puas 3 36,101 20 154 3,036 11.99 
Kane. ما و ات‎ he ee tos uoc W w w W W 
C W w w w W M 
SUMIE 22. 44. echoes 1 12,918 6 213 1,219 10.60 
Other counties 2 63,229 9 204 1,839 34.38 
Total Utah... 31 4,992,003 1,495 212 317,086 15.4 
Virginia: m 
Buchanan.................. 762 14,055,007 6.723 202 1,357,972 102 
Dickenson. 112 7,980,551 1,741 231 402,261 19. 
700 De LE E 64 467.413 428 181 11,356 Gs 
Montgomery... w w w W 
Russell Ee 41 1,734,480 582 218 126,789 13.68 
FVV w w w W N 
Tazewell..................- 11 177,836 154 211 32,393 de 
T EE 160 — 4,939,788 1,399 220 307,775 n 
Other counties. سوی._‎ 70 3 9,814 32 103 3,287 T 
Total Virginia 1,153 29,365,189 11,059 209 2.307.863 p 
سا وا‎ W 
Aey ۳ھ‎ 7٤ N à 
Thurn Y e w W y 
Other counties 4 52,100 54 143 7.721 6.75 
Total Washington......... 4 52.100 54 143 7,721 6.15 
00 5 143 7⁄2 سے‎ 
West Virginia: 
Barbour FCC 32 1,878,081 607 232 140,891 11. 
oo o e RUE 62 6,273,211 1,900 190 360.946 W 
BF . .. . .... w w w d 
CIT 4 588.453 183 226 41,324 17 20 
in. eL 6 54.931 41 188 7,629 11.13 
C' 125 5,403,824 2,217 219 45,519 5.M 
Gilmer 7 861,252 244 235 57,264 "Te 
VVV w w w w 03 
Greenbrier... 66 962 ,260 438 219 95,938 19.5 
Harrisaen ۵۹ 43 6,688,639 1,434 236 338,494 18.62 
Kanawha 85 — 9,839,267 24183 219 5 3.51 
LRL OU NEN OC EON 2 10,623 13 22 3,026 TE 
PCV 62 15,526,399 4,642 231 1,072,265 18.65 
Marion aan 10 14.072.924 2.863 266 761.52 ai 
Marshall. 3 24585281 546 235 128.238 9.13 
Masooeoenns 9 303,723 154 216 33,266 14.16 
McDowell.................- 244 16,320,454 4,863 237 1,152,974 114.35 
Marcer sie ee 31 1,115,360 341 228 ' W 
Miner. W w w w 16.65 
FFF 77 5.377.492 1.502 215 322,912 1.55 
Mononzaliaa 22222222227 45 8,787,175 14.686 267 450,1388 13.85 
Nicholas 85 7,718,394 2,389 239 570, 88% W 
ORIOL aa W w w 95.68 
Pocahontas 4 91.289 22 162 3,555 TET 
VVV 80 2.512.814 1.045 203 212,231 ug 
Raleigh. . ....-----------.-- 107 8,683,533 2.998 244 130,3 10.15 
Randolph. . . ....---------.- 23 902.621 464 191 88, 666 7.68 
FFC 19 137,316 112 160 17,99 l 
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Table 27— Underground mines in the bituminous coal and lignite fields of the United States, 
1965, by States and counties—Continued 


— — — — 


Number Average 
of number Average Number of Average 
State and county under- Production of men number man-days tons pef 
ground (net tons) working of days worked man per 
mines daily worked day 
West Virginia: Continued 
Tucker. 1 65,354 24 245 5. 990 10 91 
Upshür. o 5 » 17 429, 502 170 157 31.76% 13.52 
ndi ھھھھهھ‎ m uade 6 39,049 98 100 9,762 4.00 
Ret 57700000 31 609, 425 346 157 54.316 11.22 
نید‎ 000 84 13,417,433 3,872 247 956.339 14.03 
Other oountiess .... 13 2,808,202 739 235 173.920 16.15 
Total West Virginia 1,383 134,064,281 85,361 232 8,913,932 15.04 
Wyoming: Ine تر ویش‎ 
Hot Springs... w w w w w w 
Sweetwater 2 w w w w w w 
tbercounties ` 5 123,538 79 179 14,109 . 75 
Total Wyoming. 5 123 , 838 19 179 14.109 n 78 
Total United States. 5.280 332,661,236 109,735 216 23,755,040 14 00 


170 itbheld to avoid diselosing individual company data; included with “Other counties." 
oid disclosing individual operatons Moniana (lignite) and New Mexico are combined. 


Machines decreased from 71 to 45 percent 
of the underground production, while the 
Percentage from continuous mining ma- 
chines increased from 8 to 43 percent dur- 
ing the last 10-year period. In 1965, 142 
"es tons of bituminous coal was pro- 
aoe at 447 mines by continuous mining 
achines, whereas in 1964. 125 million tons 
Were produced at 36] mines. In 155. 275 
m compared with 219 mines in 154, 
oo mining machines exciu- 
in XA (mier 
he Pocahontas 
Count, W. Wa. 
mining to da:e 
i a result seperate 
Sech with 1963 when 816163 tons 
ls ned by this method. Lengwa)! mn- 
in (hree States I 12 
| Rna; in Let 2rr =< 
Geen in Pennsylvania in IA Pro 
160 % W  lODgwall mining increased so 
„and 1542239 S 
1965, req Lem in 144 are! 
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The significant growth in mechanical 
cleaning in recent years generally has par. 
alleled the growth in mechanical loading 
which. since the decline of hand picking 
and other selectivity, has sulatantially ٤۰ 
creased the percentage of inert material 
brought to the surface. 

Mechanical devices are divided into two 
general cla -t and pneumatic, ۹۱۲۹ 
9? percent of the oval cleaned in 1565 was 
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THERMAL DRYING The two components of iv are inher- 
ture content of wetwashed نوم‎ Inher: 
e H ` D 
Because most of the bituminous coal and ent moisture and surface T ای‎ in the 
D H D e D . R 2 £ e 
lignite produced in the United States is moisture is present in t 7 
g P ent is attached to 
cither spraved with water underground to bed. Surface moisture is : 


reduce the dust in mining. cleancd bv wet 
methods, or subjected to wet screening in 
the tipple. the problem of removing sur- 
face moisture is vital. The moisture must 
be removed for any or all of the following 
reasons: (1) To avoid freezing difficulties 
and to facilitate handling the coal during 
shipment and transfer to the firebox; (2) 
to reduce the heat wasted in evaporation 
of surface moisture on the coal, 
creasing efficiency in burning; (3) to de- 
crease transportation costs; (4) to improve 
the coal so that it may be used for specific 
Purposes, such as Producing coke and bri- 
quets; and (5) to facilitate pneumatic 
cleaning. 

Removal of surface water from fine coal 
usually presents an individual problem at 
cach preparation Plant. Fine coal has a 
Rreater surface area Per unit weight than 
coarse coal; therefore, its Capacity for re- 
taining moisture is Proportionately greater. 
Removing water from coarse coal is rela- 


tively easy, but the Problem is greater with 
coal that is 10 mesh or finer.4 


thus in- 


۹ Lyons; Orville R. Dewatering and Thermal 
Drying. Ch. in Coal Preparation. AI 2 
1950, pp. 648-715. EES 


tained in 
surface of the coal particles or reta 


illay 
cracks and fissures other than capillar 
openings in the coal substance. سس‎ 

There are two principal met ET 
moving surface moisture from Se 
chanical dewatering, and due hx 
Thermal drving is generally use 1 
that cannot be readily dried by me Des 
means such as screens, centrifuges. 
thickeners, cvclones, and others. -— 

The annual reports of pps ; 
and lignite producers to the om 
Mines for 1957 included, for the eus 
data on thermal drying. ere x 
ceeding reports have includ 1 
thermal drving only at the p We 7 
plant, and have not included E ud 
ing at powerplants or other 
plants. 

Thermal driers have bec e 
seven groups: (1) ار رو‎ 
fluidized bed. (3) multilouver. pn 
(5) screen, (6) suspension OF 
(7) vertical tray and cascade. 

Each type of thermal drier has 
signed to handle a definite range 


ta on 


7 divided ie 
er. EI 
rotary. 
and 


been de 
of sizes 
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. strip mines to tipple or ramp, 
im the United States, 1965, by States 


Strip mines reporting method of haulage 


Strip mines 
Production not reporting Total 
State Number Average Average method of strip 
of capacity distance Percentage haulage— production 
trucks truck hauled Net tons of tota] production (net tons) 
(Bet tons) (miles) production (net tons) 
Alabama 101 20.7 5.1 8,035,188 63.1 1,773,656 4,808,844 
Alaska 12 86.3 5.6 573,865 64.2 319.317 893.182 
Arkansas 12 10.4 1.1 151.593 1000 0 0 151.593 
ہس سن‎ 26 29.3 2.5 1,270,129 100.0  _ 1,270,129 
Ilinos 353 42.8 3.6 32.192.127 98.5 477.456 32669. 583 
Indiana 145 38.7 3.0 12.666 920 95.9 548.182 13210102 
he 7077 42 10.5 3.9 800 099 94.5 46,659 846,758 
Nana. $0 35.3 2.7 1,309,744 100.0  — .... 1,309,744 
Kentucky... 296 29.9 4.6 22.172.479 73.6 | 7,970,120 80142 599 
Maryland EN 88 18.1 4.1 501.121 68.0 235,720 736.841 
oun. |... 53 36.3 3.7 8,510,593 99.2 27,449 3.538.042 
Montana: 
Bituminous, _ 2 7.5 .6 2.144 10000 2.144 
te 4 20. 0 1.5 298,315 100.0 0  ..... 298,315 
Total 
New یس0‎ 15 15.8 1.5 300. 459 1000 0 , 300,459 
orth Dakota 7° 43.2 3.9 2,711,593 100.0 ...... 777. 
Ame)... 87 21.8 2.9 2,668,866 97.7 61,728 2,730,594 
9555 Weed 736 20.0 6.1 21,965,560 83.8 4,399,269 26,9 
کیہ سی‎ 46 19.9 12.2 961,350 99.7 2,711 964.061 
South Dae 1,449 14.7 6.6 18. 466,570 77.7 5,800,868 23.767.438 
بس‎ 4 6.0 1.0 10,000 100.0 10,000 
Urin 85 14 121 703.875 34.1 1.882.502 2.088.777 
Fashingt 77--- 102 16.4 3.8 — 1,997,815 64.8 1.082.927 8,080,742 
West yen: - 1 10.0 1.0 2.658 100. od 2.658 
Se Irginia __ _ 527 16.8 62 7,404,871 70.8 38,057,875 10,462 246 
Dee 81 26.8 7.5 8.135.955 100.0 Fꝶwᷓᷣñ 3:135,955 
Total 4,197 21.8 4.9 188,578,930 88.9 26,661,889 165, 240, 769 


e Be ne most commonly reported as than to the State where the tipple was. If 
ات‎ ly dried In 1965 was 0.25 by 0-inch the coal was mined in both States, the ton- 
Tw t nage was apportioned accordingly. 
tence t of the bituminous coal Bituminous coal and lignite were mined 
dried, ` med in 1965 was thermally in 24 States and 297 diode 1 soft coal 
itumi is the source of a large part of the econom- 
red nines coal and lignite thermally ic activity in many GE ee the key items 
percent 9 1 to 65 million tons, or 1$ Pertaining to the industry are published by 
United Si € total production in thé counties, and are uscful in analyzing po- 
ks. tential markets. These key items are کت‎ 
ODUCT of shipping the coal, value, number o 
S l 'ON BY STATES AND COUNTIES c 1 daily, days worked, and tons 
ات‎ Production and employment per man per day. 
coal-produes shown in table 54 for each The most striking fact illustrated by the 
from whi 1 K county in the United States following table is the wide variation 
mitted Go aree or more operators sub- among several counties in the same State, 
Ports. Statistics on counties with not only in production but also in average 
ا‎ reporting producers have value and average tons per man pcr day. 
ties” to 0 with data for "Other coun- The differences in average value are E he 
except Mie: disclosing Individual figures, quality of coal, method of mining, met 
Permission, the Bureau has been granted of transportation, or market ene 
roduction y P ublish statistics separately. The differences in output per man per day 
tween two S mines On the border be. are caused mostly by physical conditions, 
te; tates has been Credited to the mining methods, and extent of mcchaniza- 
the coal was mined rather tion. 
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Table 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1965, by States and counties 


Average 


Number Production number Average Number Average 
State and county of (net tons) of men number of ton 
strip working of days man-days per man 
mines daily worked worked per day 
Alabama: 
Bib. 7 168,090 25 267 6,566 25.60 
Blount. 5... 1 77777777 2 44.301 30 100 2,953 1 00 
Etowah و 8,185 310 26 134,227 1 ہے ہے‎ 
Jackson 1 258,952 32 308 9,798 de 
Jefferson LL IIIT 14 111,800 137 229 31,338 24 2 
M 2 157.336 23 243 5,595 2 
St. Clai. illl 1 35,000 9 140 1,270 a 
Tuscaloosa LLL, 9 1,182,817 147 295 43,279 Ser 
Walker 19 1,896,594 266 203 63,988 : 05 
Winston 2 153,727 43 239 10.214 m 
Total Alabama....... 58 4,808,844 738 235 113,186 27.77 
Alaska. 4 893,182 217 251 54.462 16.40 
eg 
Arkansas: 
Franklin. 1 87,492 20 172 3,427 7 
Johnson w w w w w w 
Sebastians w w w W W 91 
Other counties. 8 64,101 33 130 4,299 M. 
Total Arkansas. 4 151,593 53 146 7,726 19.62 
=— °. Y v——°— . áÓ 
Colorado: 
Fremont | ....... NT W w W W w * 
Montrose... w w w 
w w 50.17 
Routt „„ 3 1,169,559 92 250 23,036 6.90 
Other counties. ....... 4 100,510 23 163 3,738 E 
Total Colorado. 7 1,270,129 115 233 26,774 47.44 
. ä—— 
Illinois: 
Adams. 1 26. 520 16 161 2.577 M 
Fulton. ............... 7 7.282.709 745 294 219,095 75.00 
Gallauin سے‎ 1 50.243 9 78 67 2 62 
reene 1 5,550 2 288 577 W 
Grundy W w w W W W 
Jackson. ...... l ` w w W W w w 
Johnson. w w w w w w 
K NOK 2 coco n W w W W W 32.58 
eroria.._____ 3 1,286,725 133 297 89,494 63.41 
C 3 6.503, 838 394 309 121.635 Ki 
Randolph... nin: w w W w w 
St. Clair. w w w w 23 5 
Saline 9 2,783,528 514 280 118,297 * 
Schuyler r w w w w w 
77 W W w w w W 
Vermilionnn w w w w w * 
WI W w w w w 30.47 
ees 8 2,417,637 216 288 79,845 42.68 
er counties 16 12,312,833 1,035 279 288,463 
| . .. 16 12,812,888 1,085 273 288.2 5 
Bee _ 9 82,669,588 s124 eee 
Indiana: n ——À— À—Á—— ٠ 
Clap. 23.09 
Daviess — 1 جج سور‎ $ 09 16 2417 22.870 10.54 
Fountain 55005 oe E 7,088 12 214 OW W 
سا‎ w W W w y 
Owen w 0 129 lor رو‎ p 
Parke. 2. 
Pe M 4 7,082 12 229 2,747 y 
CFF 34. 
Spencer es 1,737,169 192 263 50,897 14.44 
ulliyan EEN Í 8,956 22 188 3078 31.20 
5 d 26 250 276 69.0% " 
Warrick. 17777777 5 
Oe o s eu 10 6,265,529 470 240 — 112,882 fo 
- counties 5 551.673 139 239 38,158 - x 
iW ax 


See footnotes at end of table. 
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Table 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1965, by States and counties — Continued 


Average 
Number number Average Number Average 
State and county of Production of men number of tons 
strip (net tons) working of days man-days per man 
mines daily worked worked per day 
lowa: 
Appanoos e.. 1 1. 508 4 18 73 20. 80 
eokuk n 2 6,707 9 15 671 10.00 
Mahaska.............. 6 864,988 59 278 16,301 22.39 
Marion 7 436,076 55 277 15,189 28.71 
Van Buren 1 15,240 4 144 516 26.45 
Wapello 2 22,239 10 176 1,798 12.37 
Total Iowa. ......... 19 846,758 141 245 84,608 24.47 
Kanses: 
eb 8 d 9,608 8 104 812 30.79 
Crwiod .. ¥ W W W Ww 
Other counties. 0 6 1,800,136 221 269 61,068 21.29 
Total Kanses....... ` 6 1,309,744 230 267 61,380 21.34 
Kentucky, Eastern: 
SC 0089 17 1,275,943 164 240 89,357 82 . 42 
Brechitt RTE 2 80,736 13 291 8,785 8.12 
Clay oM 2 887,740 113 200 22,516 15.00 
Floyd س‎ 36,411 n ed 1385 18 x 
Harlan ا‎ 11 899 , 556 79 160 12,608 81.69 
Knott 770 1 1,500 6 25 150 10.00 
1 4 883,896 154 100 15,856 25.00 
Hauri ç 2 ; 16 800 15.00 
GI en 2 88,356 21 206 4,802 20.54 
Letcher ort etree ........ w w w w 
Martin Toc w W w w w w 
Morgan "seen 1 6,500 9 50 433 15.00 
NN 8 56.199 14 200 2,859 19.66 
pile 5 60 1 189 166 23,111 29.26 
Pulaski 777700007 6 288.508 36 217 7,900 88.99 
Tanne 1 15,950 6 269 1,587 47.85 
Whitley yyy 1 20,000 18 75 1,333 15.00 
Other counties —— : 9 75,496 50 90 4,532 16.66 
3 5 664. 498 297 76 22,503 29.63 
E 78 4,409,530 1.166 142 165,116 26.71 
Kentucky, W 
ut] 
Christian 5 2 78,000 22 140 8,088 25.26 
ve ^" 1 9,465 6 100 631 15.00 
Hancock 2 1,086,634 83 816 26,237 89.51 
Hopkins "e 1 4,000 8 50 400 10.00 
Muhlenberg "e 17 8,808,438 444 191 84,726 44.95 
bo... 11 16,089,935 862 812 268,838 59.85 
Union Š 6 4,274,284 279 282 78,730 54.29 
ebster "e 1 427,760 32 225 7,216 59.28 
nl 7-0 2 4,558 4 78 310 14.68 
otal Weser Rus ٠ ےہ کے کے کے کہہے ہے ص .0 ۔‎ ee TU 1ک‎ 
„5 48 25,733,069 1,740 270 470.176 54.78 
otal Re 
Kentucky — — 116 30,142,599 2,906 219 635,292 47.45 
: — F .. 
Allegan 
Garrett en 18 191,968 47 205 9.550 20.10 
„ OT 17 544.878 66 268 17,725 30.74 
otal M — — — —— — 4a 
aryland l. 85 736.841 113 241 27.275 27.02 
: ee 
Boone 
Calloway "en W w w 84 
Fark. „„ 1 25,821 9 332 2,989 0 
Dod w w w d 6.78 
kr 1 11,660 6 285 1,720 : 
w w w w w w 
Pm w w w w w W 
——g w w w w w 
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Table 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1965, by States and counties— Continued 


Average 
Number number Average Number Average 
State and county of Production of men number of tons 
strip (net tons) working of days man-da per man 
mines daily worked work per day 
Missouri cont.: 
St. Clair. 1 1,628 8 66 198 8.22 
Vernon..... „ 2 61,198 21 150 4,080 15.00 
Other counties 8 3,437,735 305 294 89,613 88.% 
Total Missouri 18 3,538,042 850 282 98,600 35.88 
Montana (bituminous): () 
ig Horn. DEE ( 1 1 1 (1) 
Rosebud- سے لے ہے‎ 5 : i td (1) 0 
„ 
Total Montana 
(bituminous). _ d 0) 0 d () 0 
Montana (lignite): Richland. — (!) (1) (1) d ( () 
EE MEE NENNEN E 
Total Montana (1) (1) (1) (1) (1) 0 
=—— = v E— H—— n. 
NEN Morice: ) 
cKinley............. (!) 1 1 ' ' ( 
San Juan (1) n i 7 5 0 
Total New Mexico 16 13,078,052 1148 1262 1 38,807 179.82 
North Dakota (lignite): 7 
BIN. 07 1 17,388 3 232 584 29.7 
Bowman W Ww w w W x 
Burke. w w w w w M 
Burleigh. 1 7 327 3 190 570 12.85 
WIN erg چوو سد وس‎ 1 1.058 2 20 29 36.00 
Granto سا وو‎ eg 8 19 515 6 180 1,002 19.48 
Hettinger. 1 2:500 1 120 '120 20.83 
McLean aun 2 46,038 6 299 1,842 25.9 
Morton; u sas KEE Ww 114 1.20 Hi 
Oliver. ' '140 23.73 
VVV 4 7و‎ 1 140 40 
Wend W d 
Williams 5 7777 bai A x iM رن‎ 15.00 
5 * 1 3.871 3 75 755 8.66 
ther counties 14 2,610,545 267 201 53,653 4 
سے کی‎ 
EE 
Ohio 
Athens 14.37 
WEE 3 30,757 15 147 2,140 26 2 
cc mont Ue. 21 3,047,818 462 252 116,329 1 
arroll ` i ‘ 18. 
Columbians S =s 7 265,014 50 284 14,217 16.80 
SN 1 212% کو‎ mo in Si 
‘inc ee eee 125, 96 , w 
P W W W 
Guernsey 22.06 
r -+--+ 15 : 359 , 416 84 195 Ios 50.05 
Hocking. وی و سو‎ 3 ,144,686 810 267 82, ; 16.54 
Homes 93,401 29 194 5.64 22.85 
Jackson 12 186.501 26 310 xs 241 
Jefferson. 1117777777 3 562,142 84 272 22, 32.60 
Lawrence. > i TOTAM 475 253 120,060 W 
Mahoning... |. | 18.56 
55 16 5 128 29 — 3696 5 
Morgan 387 96 8 8. 33.16 
Muskingum m 3 1,799,291 214 254 64,261 2 
kingum... 11.3 
i 9 272 090 238 e: 571368 dÉ 
etry... eee ,722, 36 24 i 
Portage Cure: — W W W 5.02 
VVV i 6,472 26 50 1,289 23.12 
Tuscara was 29 429,679 84 221 18,585 19.24 
Vintoeon 2,198,422 401 285 114,263 11.78 
Washington E, 123,180 37 284 10,457 
On 3 45.251 in SC 2,659 کا‎ 
er i - , 21i ' . 
i 7ت‎ SC 20 2,168,366 304 239 12,611 di A 
o : 
MEET —— 


See footnotes at end of table. 
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Table 35.—Stripping operations in the biteminous coal and lignite fields of the 
United States, 1965, by States and counties —Continued 


Average 
Number number Average Number Average 
State and county of Production of men number of tons 
strip (net tons) working of days man-da per man 
mines daily worked work per day 
Oklahoma: 
CIR GE 6 285,462 71 245 17,885 16.42 
Haskill. w w w w W w 
Muskogee. ............ 1 1,000 15 35 529 1.89 
mulgee. ............ 1 1,711 2 57 114 15.00 
V w w w w w 
Other counties. 8 615,888 135 208 28,042 24.10 
Total Oklahoma 11 964,061 228 207 46,070 20.93 
Pennsylvanís 
Allegheny. ا ا‎ 19 998. 357 189 239 33,279 30.00 
rmstrong............. $9 1,384,536 244 173 42,263 82.76 
Beer... : 14 ' 685 85 233 19,913 15.10 
Bedford... .... .— — w w w w w 
Bradford... w w w w W w 
Du: EEN 45 1,603,610 309 245 75,821 21.15 
8 CERA 20 983 ,054 208 222 45,136 21.78 
Cemeron رر‎ W W W w w w 
CIE Bega 13 524,753 244 297 72.580 1.23 
C 8 70 8,117,964 523 253 132,398 23.55 
ئ٤‎ EE 83 5,800,301 1.314 257 337,619 17.18 
F SE See 8 553,016 73 292 21,410 25.83 
Men : 8 331,533 28 260 7,156 18.38 
6 Ee 24 436,129 87 223 19,427 22.45 
Wë S E 7 83,721 29 130 8,807 21.99 
untingdon. |... .— 2 54,554 13 235 3,058 17.84 
Men 80 746,319 229 191 43,750 17.06 
CON 6 ٤ 007 86 1,012,347 217 225 48,811 20.74 
Lye 0 21 884,170 154 271 41,628 21.24 
mint 5 w w w w 
Mee ose ee 2 15,932 54 91 4,873 8.28 
Some ccc 10 553.424 133 285 38.010 14.56 
Tie et رر رر‎ ee ee 64 2,891,948 423 216 91,400 26.17 
Vene رر‎ w W W W w * 
Washing . 12 389,728 79 274 21,628 18.02 
Westa DOD,- nunn. 16 662,669 171 223 38,172 17.36 
her EA onn 28 262.649 94 158 14.831 17.71 
counties... _ 10 675,929 122 250 80,541 22.18 
Total 
South Dakota Gente la 581 23,767,488 4.967 239 1,187,611 20.01 
د‎ 1 10,000 4 125 500 20.00 
Tennessee: „55 
Anderson 
Camnba 70 8 491,679 56 219 12,344 39.83 
GE DUARTE کید‎ 9 627,884 148 185 26,438 23.78 
Grundy 777777707 2 119,554 21 234 4,890 24.45 
Hamilton 8 202,928 43 260 11,174 18.16 
Marion W W W W W W 
oap e W w w w w w 
Eo 7 206,503 48 194 9,298 22.21 
Sequatehſe . 4 52, 000 25 50 1,225 42.44 
an Buren w w w w w w 
her counties ہت‎ 5 242.959 43 206 8,893 27.32 
ee To. 8 123,775 60 104 6.215 19.31 
To ———————————————— — 2 
‘al Tennemee . . . 41 2,066,777 439 183 80,477 25.68 
"rni: ——————— n 
Deeg, "=-=... 14 440,721 66 245 16,055 27.45 
I.... 13 636,595 47 284 11,004 67.85 
Ruseſũl..— W W W w W bi 
. i. i i e 1,992 š 50 133 15.00 
"idi ie eee 28 1,907,568 241 54,642 84.91 
ps mada... et 6 3.860 26 176 4,583 24.47 
otal V 
Washington Lern UV 66 8,080,742 369 284 86,417 35.65 
T. 1 2,65 2 89 178 14.9 
Wat Virginia; — SY 
bour. 
Bones 15 1,440,239 181 213 88 , 509 25 Oe 
Broka, "7" --+----- 7 1,018,817 128 257 82,989 Ee 
———; 382 586 77 241 18,581 20 
Bes footnotes r 
at end of table. 
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Table 35.—Stripping operations in the bituminous coal and a of the 
United States, 1965, by States and counties—Continu 


DENNNCEC——C—————————— eg 


Average 
Number number Average Number id ind 
i f men number 
State and county of Production of me P ds man-days per man 
2 0 092 Tas worked worked per day 
jöͤöß[1nmũ ا‎ 8 
West Virginia cont.: 28.82 
"Reser EE 11 468,560 121 163 19,671 w 
2,111: er 0 w w ki 100 750 13.02 
Greenbrier............. 2 9,767 50 244 15.00 
Hancock 1 3,658 5 47.690 21.68 
Harrison. .........-.-- 24 1,320,055 240 82 4928 31.37 
Kanawha.............. 7 154,600 60 21 849 15 19 
Lewis... LLLI 6 331,792 240 91 1'193 15.00 
Lincoln_.....--------- 3 17,890 12 8 ' W W 
Logan W W W W W w 
Mens w W W W W w 
Mason w w Ww Bo 17.409 39.36 
McDowell............. 5 580,767 69 2 UN W 
MEICOD.. ose creates W ابی‎ W W w 
Mineral... w 30 109 40.00 
Mingo FF 1 4.371 4 204 1.593 23.89 
Monongalia............ s 181,386 zi w ° 7 M 
Preston 28 1,802,921 208 264 835 M8 
Raleigh. .............. 12 565,256 147 133 4 805 26.93 
Randolph. ..........- 5 124,600 zi i 6.627 27.05 
PT 7 179,267 44 151 85820 44.73 
EE 6 3941530 49 IBI 4.558 2755 
Upshur e aS 5 14 124 , S w 
(ebster. r. W 
8 8 817.161 71 219 15,540 21.33 
Other counties 20 1,302,872 265 180 , s 
ee 
Total West Virginia 191 10,462,246 2,030 184 373,647 
— Y — —ÉÁ——— P Pn: 
Wyoming: 58.91 
gamp ben 1 40590. 527 32 261 8,377 
Carbon W W W w w y 
Converse W w W w W , 
Lincoln 22 W w Ww 9 514 36.72 
Sheridaaeun : 2 349,338 38 250 40.997 56.01 
Other counties 6 2,296,090 168 244 , 


Total Wyoming...... 9 3,135,955 


Total United States 1,541 165,240,769 
W Withheld to avoid disclo 
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TRANSPORTATION 


Transportation of coal and of coal en- 
ergy have undergone significant changes 
within ue past few years, duc principally 
to the advent of "unit trains" and ad- 
vances in the development of extra-high- 
voltage (EHV) transmission of coal gener- 
ated power from utilities plants at or near 
the mines. Unit trains are complete trains 
of assigned cars and locomotives operating 
on regularly scheduled cycles between 
specified origins and destinations. Thcy 
carry up to 10,000 tons or more, and have 
been effective in reducing the average cost 
of rail transportation of coal. This is very 
important because of the rclatively high 
proportion of transportation cost in deliv- 
ered coal prices, and therefore of impor- 


68,838 


21,729 238 5, 167,248 


sing individual company data: included with “orner 20 
To avoid disclosing individual operations Montana and New Mexico are combined. 


tance in coal's competition with other en- 
ergy sources. ۱ 
Other changes in coal Geier sl 
a decline in shipments by rail an 
creases in shipments by water and tru 
For short distances, shipments by aie 
truck usually are at lower rates than b) 
rail. 


CONSUMPTION 


The statistics on consumption of eg 
minous coal and lignite, by major doté 
sumer classes, are based upon E 
coverage of all consumers in each c eh 
cept Other manufacturing and mini ve 
dustries" and "Retail deliveries to GES 
consumers." The figures for both catego" 


` xi- 
arc based upon a monthly sample app 
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Table 38.—Bituminous coal and lignite mechanically loaded underground in the United States, 
by type of loading equipment 


1964 1965 

== = مین ہہ ا u‏ 

Percentage 

Type of loading equipment SÉ 5 roe tous prius 

na: 8.4 
و‎ e n U e ze A 230 504 b Ñ ! 

Tato shuttle care ےہ‎ s EAS 50.7 188.202.034 | 
Continuous-mining machines: 118.169 5.1 
23 17,322,123 6.2 17,118, 1 

KE 107.354.517 38.2 124.825.288 e. 
Scrapers and conveyors equipped with duckbills ; 212.585 1 
or other self-loading head 812,595 e š 012.756 1.0 
Hand-loaded conveyors. ...................... 8,701,612 1. i , جح‎ 

Total mechanically loaded 281,100,506 100.0 296,632,991 . 


mating 35 percent coverage. A new bench- 
mark representing complete coverage for 
"Other manufacturing and mining indus- 
tries" was established for 1954, based upon 
data from the Census of Manufactures and 
the Census of Mineral Industries. The new 
benchmark for “Retail deliveries to other 
consumers" for 1954 represents the residual 
tonnage not otherwise accounted for, and 
includes some coal shipped by truck from 
mine to final destination. 

Data for each month are determined by 
matching plants reporting for the latest 
month with identical plants reporting the 
preceding month, calculating the percent- 
age change from the previous month, and 
applying this percentage change to the 
published figure for the previous month. 
The results have been reasonably reliable 
over a period of years. A detailed analysis 
of the establishment of the ncw bench- 
marks and the revisions in “Cement mills," 
“Steel and rolling mills," and “Bunker, for- 
eign, and lake vessels,” is given in Bureau 
of Mines Weekly Coal Report 2113, March 
14, 1958. The total of the classes approxi- 
mates total consumption and is a much 
more reliable figure than calculated con- 
sumption based on production, imports, 
exports, and changes in Stocks, because cer- 
tain significant items of stocks are not in- 
cluded in yearend stocks. See figure 13. 


DISTRIBUTION OF BITUMINOUS COAL 
AND LIGNITE 


Tables 59, 60, and 61 summarize the 
shipment of bituminous coal and lignite in 
1965 from coal-producing districts of origin 
to geographic divisions and States of des- 
unation, by types of consumer use and by 


methods of transportation. This informa 
tion shows the participation of the bitu- 
minous coal and lignite industry in various 
energy markets of the Nation, both im 
and nationally. It also provides eer 
marks for special studies and analyses 
the many factors that influence coal pro- 
duction and its utilization in the highly 
competitive energy market. ۱ 
The data by consumer use shown In 
these tables do not necessarily conform 2 
the consumption data shown in table 
because the latter represent actual con- 
sumption at consumers’ facilities یش‎ 
the distribution data shown here 3 
shipments from the mines, some of whi 
may be in transit or in consumers ier 
Total shipments in 1965 increased e 
percent over 1964, with every geograP : 
division sharing in the increase. 1 ۱ 
wise the greatest gains were in the m 
North Central, Middle Atlantic, South I 
lantic, and Mountain geographic 1 
Shipments to Canada increased nearly 
million tons. 
Of the total increase in hip > 
1965 over the 1964 level, amounting 0 
million tons, electric utilities received wes 
ly 20 million tons, coke and gas plants 5 
almost 5 million tons, overseas exports mil 
1 million tons, and all others about 1 
lion tons. ۱ 
Table 62 shows, on a comparative m 
the total tons shipped to all type e de 
sumers during the years 1960-65 an each 
percentage of total shipments during y 
year moved to each geographic 5 n: 
State, From these data one can readily the 
termine the size of the total mu 
relative position of regional and State 
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Table 42.—Growth of mechanical cleaning at bituminous coal and lignite mines 
im the United States 


mec C————————A-e ي‎ 8 


Percentage 
epes Mechanical cleaning of total 
production Cleaned production 
Year (thousand Number of Raw coal coal Refuse Percentage mechani- 
tons) cleaning (thousand (thousand (thousand of refuse a 
plants tons) tons) tons) toraw coal] clean 


1927. 517,768 NA NA 21,692 NA NA $ 
1924... 500,745 236 NA 28,783 NA NA ei 
1929. ....... 6849 280 40,241 86,799 8,442 S | 
1930........ 46 297 42,645 88,800 8,845 HH 5 
Ioa1 382 ` 089 312 39.529 36.172 8,357 8.5 ër 
1922222 309.710 309 32.903 30,279 2,625 8.0 A 
1933— 333 630 290 37.682 34.558 8.124 8.3 "n 
1934. ....... 359,368 293 43,556 39 827 3,729 8.6 
1935. ....... 872,373 820 49,473 45,361 4,112 8.3 15 
1936.......- 439 088 342 61,162 61,095 6,067 9.0 112 
Ian —— 445.531 NA NA 65,000 NA NA 182 
19387... .... 348.545 374 71,207 63,455 7.752 10.9 $1 
1939. ....... 394,855 366 88 | 895 79,429 9,466 10.6 
1940 460.771 887 115,692 102,270 18,422 11.6 2 
1941 EEN 514,149 417 133,379 117,540 15,839 11.9 SCH 
133 52.693 438 162.598 142,187 20,411 12.6 24.1 
Im. 590.177 432 167,310 145,576 21,784 18.0 95.6 
. 619.576 439 182,071 158,727 23,344 12.8 
1945........ 677,617 439 172,899 147.886 25,018 14.5 25.6 
EEN 533 , 922 445 163,633 138,670 24,963 15.3 27 
ھ19432222‎ 630 4 461 2060 174.436 92,184 15.6 $0.2 
1343 (897510 502 215217 189 880 34.337 16.0 35.1 
وو‎ 431, 568 571 184.691 — 1531652 81,089 188 | 

195£0........ 5186411 612 298,89 : 0 

f : ,891 198,699 89. 692 16. 

107 66 61 2898 240.010 49,828 17.2 "i 
107332 46,1 625 274.246 227.265 46.981 17.1 و‎ 
Ir, 457.290 611 295,654 241.759 53,895 18.2 59.4 
94......-- 891,706 618 287,005 232,164 64,240 18.9 I 
AF — 464,633 575 335,458 272,715 62.743 18.7 B i 
سس‎ 600,4 588 859,378 292 365 67.018 18.6 61.7 
Ian. 4924 593 376.546 304.027 72.519 19.3 ER 
In, 410,446 573 320.898 2859035 61.863 19.8 65.5 
MM 412,028 555 337,138 269,181 67,351 20.0 i 
اس‎ eege 415.512 535 337,686 278,169 65,517 19.3 $T 
124272 402.971 503 32.200 264,711 63,489 19.8 64.3 
1062.......- 422,149 508 — 339,408 — 2711633 67,775 20.0 63.1 
196 106 50 499 362.141 289 462 72.679 20.1 63.7 
meat ot 86. 998 495 388,194 810,203 77,981 20.1 
1965........ : 
612,088 497 419,046 332.256 86,790 20.7 64 


NA Not available. 


JJ EE 


COAL-BITUMINOUS AND LIGNITE 107 


Table G—Mechnical cleaning at bituminous coal aad lignite mines in the United States, 1965, 


by States 
Percent- 
—— s REM 7جیپ‎ 


Mechanical cleaning age of 
total 
Total Percent- produc- 
State production Number age tion 
(net tons) of Raw coal Cleaned coal Refuse of refuse mechani- 
cleaning (net tons) (net tons) (net tons) to raw cally 
plants ° coal cleaned 
Alabama. 14,831,592 26 18,018,121 11,334,517 6,683,604 37.1 16.4 
Alaska 893.182 4 690,521 378,419 312,102 45.2 42.4 
Arkansas. 225, 888 (?) (1) (1) (1) (1) (1) 
Colorado 4,790 458 4 2,126,841 1.705.518 421,323 19.8 85.6 
Ilinois... 58,483,208 49 59,237,595 48,097,668 11,139 927 18.8 82.2 
Indiana 15,565,409 15 15,006,211 12,393,644 2.612 567 17.4 79.6 
Kansas 3 1,309,744 3 1,941,872 1.290.089 651,783 33.6 98.5 
رات‎ 0 85,765,711 60 — 55,435,283 45,048,897 10,356 386 18.7 52.5 
M IM 8,563,743 5 2,660,360 2,003,998 656 , 362 24.7 66.2 
(bituminous). . 63,188 (1) (1) (1) (1) (1) (!) 
Y Mexico... 3,211 ,913 1 126,534 421,262 305,272 42.0 18.1 
Okhhomi oo 39,389,721 22 18,045,135 14,309,157 3,735,978 20.7 86.8 
P 800178 _____ 974,012 (1) (1) (1) (1) (1) (i) 
ennaylvania -- 80,308,449 101 71,122,375 55,700,061 15,422,314 21.7 69.4 
Uth ooo 5,865,173 24 1 324,712 2 281,587 237,125 11.4 24.0 
Viini- 4.992.003 7 $3,924,961 3,450,438 474,523 12.1 69.1 
سرب۲‎ 84,052,915 33 20,143,802 16.906.425 8,277 16.1 49.6 
West Jm 54,758 2 76,544 52,100 24.444 31.9 95.1 
Wyoming I 160 149,486,453 118,800,359 30,656 094 20.5 19.6 
Other States ` 5.296 195 E. 18,850 75,724 eios u^ Kok 
Total 512.088, 263 497 419. 046. 200 332,255,863 86,790,337 20.7 64.9 


y Included in Tennessee. 


Montana (bituminous), and Oklahoma.‏ لات وا 
owa, Maryland, and lignite from Montana, North Dakota, and South Dakota.‏ 


SS 2 to the whole, and the To indicate the size of the bituminous 
ju 1 Shipments to these markets from coal and lignite market, quantitatively, in 
re RE The regional and State data cach geographic division, State, and con- 
ported in this table exclude shipments sumer use category, the 1957 total tons 
ales railroad fuel, vessel fuel, shipped are shown in the table in lieu of 
to employ sel used at mines and sales thc index numbers of 100 which each ton- 
change n ۰ exports, and net nage figure represents (except those other- 
mate dextinatio, inventory because the ulti- ^ wise noted). M 
available, 4 Ions of these tonnages are not These distribution data are based on re- 
where wae eee this information, ports submitted to the Burcau of Mines 
end of the E کا‎ shown in totals at the voluntarily by producers, sales agents, dis- 
qi tributors, and wholesalers who normally 
e shows the quantitative changes produce or sell 100,000 tons or more an- 
that took plane Ped expressed in indexes, nually. The unprecedented cooperation of 
geographic „ ue the country, by these respondents resulted in thcir report- 
and consumer us. State of destination, ing about 94 percent of all coal produced 
through use, for the years 1957 and or shipped. To account for total industry 
BN 1965. The year 1957 is the shipments, estimates for the remaining 
„ Presenting 100. For example, shipments are included, based on data 
shipments of bituminous from coal trade and other reliable coal sta- 
in the United States tistical reporting agencies. 
ments in 1961 895,000 tons. Total ship- Details of the bituminous coal and lig- 
, presented only 81.6 per- nite distribution for 1965 are presented in 


able 
In tota] 


Cent of the : 
shipments 1957 level, while in 1962 total a Bureau of Mincs report.5 
amounted i ared with 1957 figures, 

0 86.0 ; itumi Coal and Lig- 
۲ percent. In 1965 the * Bureau of Mines. Bituminous a J 
tPresented 103.8 Percent. M nite Distribution Calendar Year 1965. Mineral 


Industry Surveys, March 1966, 21 pp. 
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Table 44.—Mechanical cleaning of bituminous coal and lignite in the United States, 
by types of equipment 


JJ و‎ ee 


Wet methods 
me  Pneu- 
Year Concen- Dense- matic Grand 
Jigs trating Classi- Laun- medium  Unclas- Total methods total 
tables fiers ders processes sified! 
CLEAN COAL (THOUSAND NET TONS) 

1988........... 27,615 984 4,521 1ھ‎ 4,450 4,936 68,187 10.268 68,456 
1989. .......... 87,056 1.402 5,917 12,809 4,683 5.867 67,734 11,695 79.429 
1940. .......... 41,064 20 7,762 16,269 6,692 7,178 87.290 14,980 102,270 
1941. 53,287 2,510 8,177 16,954 9.344 10,106 100,878 17,162 117,540 
19842 66.876 8.188 10,629 18,658 12,495 10,304 122.000 20.187 142,187 
19488. 66,092 2,929 11,864 17,424 13,388 12,688 124,875 21,201 145,576 
1 74,175 2.753 14,780 19,686 18,869 13,400 188,663 20.064 158,721 
1945........... 68,609 2,594 14,208 18,980 12,875 18,209 130,470 17,416 147,886 
1946 قاع ڑا ہے‎ 64,702 1.447 18,888 16,021 14,173 11,833 122,059 16,611 138.670 
1941. o 85,931 2,980 14,648 17,902 17,702 16,920 156,083 18.353 6 
1948... ?ͤs 87,506 4,860 18,804 16,788 20,638 17,068 164,664 16,216 180,880 
19009 72,428 4,040 14,865 11,238 17,821 20,821 140,708 12.944 153,652 
195909 94,161 4,698 18,059 11,680 28,948 25,679 183,170 15.529 198,699 
1951... ee 101,746 5.811 23,174 10.362 38,840 46,497 221,430 18,580 240,010 
1952__......--- 97,386 8.723 19.296 11,788 81,821 45,205 208,619 18,646 221,265 
19538 101,001 4,002 18.812 11,988 36,805 50,386 222,494 19,265 241,159 
1964 لے‎ 99/913 — 6.606 16.115 12.156 43,104 36,148 214,037 18,727 64 
1955........... 114,588 7,448 17,656 11,400 49,832 52,051 252,420 20,295 272.715 
19566. 124,858 9.535 15.064 10,228 56.937 61,487 268,054 24,811 292,365 
195T 8 183,844 14,889 14,282 8.806 68.678 44,760 279,259 24.768 304.027 
198889898 T 115,321 42 8,798 6,7168 52,7395 88,394 240,153 18,882 259,035 
1959........... 126.886 27.468 8.985 7,305 66,951 14,058 251,688 18,249 269 , 787 
1880 TP 186,688 30.741 11.012 7,561 66,251 2.892 255,080 18,189 278,169 
1961.... ee 138,860 80.158 9,268 6.529 65.148 2,562 247,020 17,691 264,711 
1962... 2-9: 136,879 31 859 5.681 6.986 68,565 8:959 252.929 18.704 271.69 
1968... 59ھ 74.177 5.221 5.558 87.492 142/540 تت‎ 269.527 19,985 289,462 
1964. -.. 145,918 40, 878 6,725 6,000 84,159 5,123 288,808 21,400 810,203 


19655 —U— PiQ 151,641 48,197 5.844 94,686 6,853 806,872 25,984 $82,266 


4,801 


PERCENTAGE CLEANED 


1938........... 43.5 1.6 1.1 16.8 1.0 7.8 88.8 16.2 100.0 
1939—— 46.6 1.8 1.5 16.1 5.9 T4 35.8 14.7 100.0 
19400 5. 46.0 2.8 1.6 15.9 6.5 7.0 85.8 14.7 100.0 
1941... n 45.8 2.2 7.0 14.4 7.9 8.6 85.4 14.6 dek: 
1942—— 41.0 2.2 TA 13.1 8.8 71.8 85.8 14.2 10 
1948... ......- 45.4 2.0 8.1 12.0 9.2 8.7 85.4 14.8 105 
1944—— 46.7 1.8 9.3 12.4 8.8 84 87.4 12.6 10 
19843 P 46.4 1.8 9.6 12.8 8.7 8.9 88.2 11.8 100.0 
1946........... 46.7 1.0 10.0 11.6 10.2 8.5 88.0 12.0 eet? 
1947........... 49.3 1.7 8.4 10.3 10.1 9.7 89.5 10.5 1000 
1948— 7... 48.4 2.4 10.1 9.8 11.4 9.4 91.0 9.0 109 
1949........... 41.1 2.6 9.7 1.8 11.6 13.3 91.6 8.4 100. 
1950009 47.4 2.4 9.1 58 14 2 92.2 1.8 100.0 
1951..........- 42.4 2.4 9.7 4.8 14.1 ER) 92.8 Ti, اہو‎ 
198—— 42.8 1:6 8.5 52 13.8 199 918 8.2 100.0 
D ue 41.8 1.6 1.6 4.9 15.2 20.9 92.0 8.0 1 ‘0 
SE . 8 3.0 5.7 3.9 21.8 17.9 95.1 4.9 19. 
1955 42.0 2.1 6.5 4.2 100.0 
i I š I 18.1 19.1 92.6 7.4 
1966 „ 42.7 8.8 5.1 3.5 19.5 17.6 91.7 6.3 100.0 
1957.......---- 44.0 4.8 4.1 27 21.0 14.7 919 81 1$, 
1958.......---- 44.5 7.0 3.4 26 20.4 148 92.7 7.8 100.0 
یس وت‎ 41.0 10.2 8.3 2.1 24.8 5.2 93.2 6.8 100. 
1960. 50.0 11.3 4.0 2 100.0 
; .8 24.8 1.0 93.4 6.6 
it سس‎ ai H4 D 22 25 1 81 $1 Di 
1968........... 2 13.0 1.9 28 5 O کو‎ 69 109.0 
1964 47.0 13.2 2.2 1$ 27.1 1.7 $i e» wi 
1965.. _...... 45.6 18.0 1.8 1.4 28.5 2.1 924 7.6 1€ 


3 Of the total unclassified tonnage in 1 i I 1961-65. 
all of the tonnage under “Unclassified” 5 flotation. R 
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Table 45.—Mechnical cleaning at bituminous coal and lignite mines in the United States, 
by underground, strip, and auger mining 


Total pro- Cleaned Total pro- Cleaned 
Year duction duction 
(net tons) Net tons Percent (net tons) Net tons Percent 
Underground mine Strip mine 
TH 5 349. 550,972 194,934,599 55.8 105,448,569 46.202, 508 43.8 
N 289,112,031 184,372,053 63.8 98,134,250 — 47,712,295 48.7 
15 e 343. 465,239 217.199, 126 63.2 115,092,769 54.423.341 47.8 
19577759 365,774,043 232,231,914 63.5 127,055,382 58,271,513 45.9 
58 7 360,649,141 242,981,446 67.4 124,108,538 59,317,324 47.8 
کس‎ 00 286,884,244 198,710,828 69.3 116,241,787 58,932,257 50.7 
ee 283,433,655 203,829,017 71.9 120,953,334 64.417.972 53.3 
ie, % Sa as si 284.888.310 205,804,076 72.2  122,629,664 66,356,125 54.1 
wë 272,765,985 199,359,507 73.1 121,979,084 64.500.929 52.9 
Bep 281,266,368 200,662,784 71.8 130,300,224 69.489.985 53.3 
Beam 302,256,400 215,717,996 71.4  144,140,677 72.032. 483 50.0 
———— 821,807,914 281,997,577 72.1 151,858,979 76,339,834 50.3 
رر سس شش‎ 332,661,236 251,678,749 75.7 165,240,769 78,126,001 47.8 
Auger mines Total, all mines 
1804 55 2.290.908 621.470 27.1 457,290,449 241,758,577 52.9 
Eo PN 4,460,019 619,675 18.9 391,706,300 232,764,023 59.4 
TH MD کک کے‎ 6,075,400 1,093,017 18.0 464,633,408  272,715,484 58.7 
67 8 8,044,652 1,861,957 23.1  500,874,077  292,365,384 58.4 
Ee 7,946,237 1,728,424 21.8 492,703,916 304,027,194 61.7 
130. 4 7.319.516 14391766 19.0 410,445,547 259.034.851 63.1 
——— 7,640,513 1,539,698 20.2 412,027,502 269,786,687 65.5 
19 
1961 Ai y eee 7,994,373 1,008,493 12.6 415,512,347 273,168,694 65.7 
Wen 8,231,733 850 6 10.3 402,976,802 264,710,942 65.7 
196. ———— 10,582,733 1.479. 830 14.0 422.149.325 271.632.599 64.3 
1966 12,531,098 1,711,926 13.7 458.928.175 289,462,405 Gei 
dE 18.331.059 1 866 331 14.0 486,997,952 310,202,742 63.7 
1965 
enn 14,186,268 17.8 512,088,268 332,255,863 64.9 


Wa 14,186,268 2,486,119 
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MECHANICAL CRUSHING 


Table 47.—Mechanical crushing of bituminous coal and lignite at mines in the United States ! 
Number Percentage Number Percentage 


of plants Coal crushed of total of plants Coal crushed of total 
Year crushing (net tons) production Year crushing (net tons) production 

coal crushed coal crushed 
ھت‎ pm am re 31.2 
Dui 814 66,460,564 10.8 1955. 1,225 161,470,318 34.8 
1945... __ 830 10,936,898 12.3 1956. 1,370 172,389,802 34.4 
1946... .. 851 66,663,732 12.5 1957. 1,452 173,098,257 35.0 
197... ... 904 88,985,858 14.1 1958. 1,359 146,749,108 35.8 
1948.—— 995 91,564,311 15.3 1959. 1,393 151,225,633 86.7 
1949... — 1,120 11,327,691 17.7 1960_______ 1,348 160,875,418 38.7 
Tn dre 1,210 101,594,731 19.7 1961 1,217 146,765,297 36.4 
ee el 1,874  118,663,712 22.2 1962 ... 11 1,202  159,654,414 37.8 
153 77777 1,325 108,102,158 23.2 1963. 1,288 183,006,848 39.9 
بت رب مد‎ 19 116,493,415 25.5 1964. 1.293 209,119,640 42.9 
1965_______ 1,094 284,568,123 45.8 

Ee ہے‎ 


mu nOt available for 1941-43. Lignite and Virginia semianthracite mines are not included in 


Table 48.—Mechanical crushing of bituminous coal and lignite at mines in the United States, 


by States 


State crushing coal (net tons) production crushed 
Alabama 1964 1965 1964 1965 1964 1965 
A 20 2 


laska |— 7 TTT teen eee ee 8 6,271,769 6,791,656 43.4 45.8 
Arkansas "e 8 2 411,206 570,054 63.3 63.8 
Colorado 7 7 186,719 195,313 87.9 86.5 
lllinoig — 7777777------...... 45 42 1.939, 561 2,289,972 44.5 47.8 
Indiana „ 76 74 27,131,051 29,423,246 49.3 50.3 

77.0 69.2 11,984,741 10,433,882 37 30 اتیپپ چو — Owg,‏ 

ee 21 20 111,349 818,108 79.9 78.4 
Kentucky 777777777... 2 903,243 R49 | 689 71.5 64.9 
Maryland. 119 115 28.769.974 34,538,119 34.8 40.3 

iSouri ` "Tee 10 11 225,153 327,513 19.8 27.1 

TUER RS DUUM 9 8 3,153,109 3,000,632 96.9 84.2 

Montana: EE 
jtuminous 

ignite. e. 6 6 16,799 18,175 36.6 28.9 

a 1 1 293.117 296,554 97.7 98.4 
New M un Montana 7 7 309,916 314,729 5 204 

ort A (ionic 4 4 2.945, 102 3.196, 855 ; ; 
Oh h Dakota (lignite). ...ا‎ 14 15 2,041,288 1,996,272 77.4 73.1 
Dans 131 111 18,222,543 20.255.370 48.8 51.4 
nnsylvanja ^77777*-----.... n 763.261 D ac 157 52 1 
Temes ots (ignite). "7: 4 2 و‎ DN , 000 40.0 40.0 
6Vm کے‎ 17 22 1.552 276 2.346.645 25.9 40.0 
Virginia (ot e ueri 84 30 3,419,829 3,615,091 72.5 72.4 
Washington ` 40 54 — 11,276,995 11.885.468 35.6 34.9 
West Virginia """-~-------- 4 3 7,084 4,963 10.4 9.1 
Wyoming وس ا ا شس‎ 365 270 46.601.370 54.444.544 33.0 36.5 
e 14 9 2,960,881 3,097,961 95.5 95.0 
To 

00.7 42.9 234,563,123 209,119,640 1,094 ا 
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Tabie 51.—Thermal drying 4 coal aed Eque im ger United States, 
by type ef drying 2 


N zam er f heral Terma y Zeg Percentage 
irig M. wt anms, of total 

1954 1965 1944 1955 1964 1965 
M ید ہے‎ 6 ERNEUT E 
Cain CATER ہے‎ 4 4 Ae 350 > y> 1.5 1.2 
7َ ted -كص‎ 70 49 57 SS be WA 2 1 si 3 41.8 
MI. l e ‬6 . , 6 eee 2 46 $ E 12 334 1و‎ 16.9 18.9 
FFC 9 8 1 3:3 496 1.332 340 3.3 2.8 
Aren 52 m & 525 & 123 115 15 0 12.4 
Kuapension or flag 49 45 $ 154 5:9 10 434 957 15.6 16.0 
Ketten: tray and cascade. ..... 50 42 5.507.572 4.542 692 9.4 7.4 
J ⁰yʒ p یو سم‎ u 2: 
Teal eege 255 251 58.701.538 65.361.599 100.0 100.0 
EE, EE ß ̃ ee 

Table 52.—Comparison of thermal drying of bituminosas cesi and lignite with mechanical 

cleaning at mines im the United States, by States 

) ea a ⁵ ⁵ w ee 

Cwaning planta, number T 

— . — — Production mechanically Percen ) 

fate Total سا‎ as yan pigro 

the (net toos) (net toos) ái 

drying mally dned 
ےار تن‎ ee r رہ‎ ORE 2 = ہے‎ 

1964 1965 1964 1965 1964 1965 1964 1965 — 194 19% 


— — — 


Mhont `... 98 49 26 25 47.973.098 48.007.668 10.138.039 10.841.774 21.2 22.5 


(Amie. ee ee کا‎ 15 11 10 11.597.770 12 393.644 3.549.268 3.335.462. 6 véi 
Kinray .ہت‎ 6 6 6 8 42.107.116 45.048. 887 1.918.723 2.617.219 46 Š 
tnt Dakota (hgnte) a. aaa ... 4 WEN nd 150. 484 272.600 3 
Chan wince’ 2 92 8 9 14.201.232 14.300.157. 3.060 169 3.465.216 5ا2‎ Wë 
feseayWati ....۔۔‎ 97 101 15 17 52.196.058 — 55.700.061 6. 927.992 8.144.995 13.3 Déi 
ےووہ ما یت رود‎ LN. oe 18 3 3.92.14 3.150.438 — 1.211.752 1.080.348 38.0 dë 
VE s 00 2 33. 4 5 1320396 1896425 3.327 82 5937.70 351 20 
Wee vanm LL. 154 180 B4 52 108. 203.720 118.800 359 2. 367.229 29,663,279 35.3 > 
Ge )) 8 

Trad ........ 495 497 128 133 310.202.742 332.255.863 58.701.538 65.361.599 18.9 15 


JJ! ð m SE DO MU و جرد‎ 


! Karlucles North Dakota. 


COAL-BITUMINOUS AND LIGNITE 117 


Table 53.— Thermal drying ef bituminous coal amd lignite at mines im the United States, 


by States 
Percentage 
Number of of total 
thermal Grand totai production Thermally dried production 
State drying (Det tons; net tons) therrzauy 
Units dred 
1964 1965 1954 1965 1954 1965 1964 1985 
. 56 53 55.022 602 5R 4S3 208 10.188.639 10.341.774 18.5 18.5 
Indiana. 22 2 15 0:4.631 15.565.409  $.549 288 3 338042 23 5 21.4 
Kentucky 0س‎ 9 11 . 747171 S5 765 711 1.913.723 2817218 23 8301 
North Dakota lignite).. 3 1 2.636.751 2.731.935 150 44 22 800 5.7 10.0 
0و"‎ 19 20 37 310.327 39 339 721 3.00.18  $.465 216 11.3 88 
Pennsylvania 23 26 76 530758 O 303449 6 927.992 8.144.885 9.1 10.1 
e 4 4 4.719 44 4.992 (3 1211 752 1.050.345 25.7 21.6 
ir تی‎ RN 16 17 31.653.44 34.052.915 3 327 2 5.937.709 105 124 
West Virginia.........- 96 ہو‎ 141.405.498 149.191.203 25,367,229 29.663.279 20.1 19.9 
Other States L. وک‎ 89.893.337 41 607 704 SEH 3 
Total 


—— — 255 251 486,997,952 512. 088. 263 58. 701. 538 65. 361.599 12.1 12.8 
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COAL-BITUMINOUS AND LIGNITE 129 
Table 55.—Bituminous coal and lignite shipped from mines, by method of shipment, 
and that used at mines in the United States 
Method of shipment from mines 
2000٦ by Shipped b Used at Total 
Year water an Trucked to mine! production 
trutked to trucked to final 
rail water destination 
THOUSAND NET TONS 
// 7 0 0ی‎ 293, 258 13,021 15,463 11,888 333,630 
J uu 313,304 15,128 18,739 12,197 359,368 
Ee 319,742 18,327 21,960 12,344 372,373 
JJ. DR RM 870,763 24,868 27,929 15, 528 439,088 
JJ! 8 NA NA NA NA 445,531 
|^ TERM MEET USER ES 295,336 16,903 25,592 10,714 348,545 
0م"‎ ۵ 831,190 22,229 29,534 11,902 394,855 
je. Ur 1 20 880,388 29,493 35, 540 15,350 460,771 
وو"‎ ux aso een ⁵ 425,184 30,240 40,056 18,669 514,149 
EE 482,814 34,018 45,154 20,707 582,693 
IS EAS 495,863 30,188 42, 433 21.693 590,177 
LI A 527,136 31,518 40,123 20,799 619,576 
0س7 ز×‎ 2 490,472 27,548 41,477 18, 120 577,617 
J yk 8 450.615 24.642 42,731 15,934 533,922 
ͥͤ̃ OR TORNARE 527.282 29, 803 55,859 17,680 630 624 
7 498,194 26,735 58,260 16,329 599,518 
EE 856,602 21,829 47,186 11,651 431 868 
J!!! 2622 دروم‎ 417,225 27,583 58,286 13,217 516 3 
311 
"C 430,387 29,984 58,132 15,162 5 
09 375,911 27,746 50,231 12,953 4665 
9و0 0مم‎ 29 362,133 35, 648 47,102 12,407 457 0 
CUC DIC as 305,918 32,912 44, 689 8.187 391.706 
ee 355,924 47,476 51,607 9.626 464 633 
! 390,015 50,732 49,768 10,359 
EE 380,471 51.171 50.334 10'728 492.704 
EE EE 305,642 43,899 50,605 10,300 410,446 
Ts // cakes 300,763 45,954 52,564 12,747 412 028 
^ eren" "re^ n^" ee) 303,865 46,784 52,699 12,164 415,512 
78+ 9 293,546 46,348 51,044 12,0: 
No d S S کے‎ 307.328 48,106 54.853 11° E 42 
[o AEN CURAE MONA GENOME 333.989 50, 664 60,901 13.374 کہ‎ 
e 349,377 59.349 65.532 12.740 195 928 
371,544 60,289 68,302 11.953 512 083 


PERCENTAGE OF TOTAL 


oo - 
A3 

inh 

=) 

5 

o 


۱90820 رر ےت ےلت ظ  ا کے‎ 9 8.9 4.6 
ß 87.2 4.2 5.2 2 
i c ee E 85.9 4.9 5.9 3.3 100.0 
1936 | ids 
A ĩ 84.4 5.7 6.4 
VVV NA NA NA Ne 100.0 
6!!! l S 22 areca 84.7 4.9 73 $1 100.0 
VFC 83.9 5.6 7.5 300 100:0 
J 0 82.6 6.4 7.7 3.3 100.0 
: 100. 0 
|b! EE Aa p 82.7 5.9 7.8 3.6 
ee 82.9 5.8 7.7 5 100.0 
T EE 84.0 5.1 72 100.0 
ھتہ ھت سے ات‎ 85.1 5.1 6.5 a 100.0 
VC 84.9 4.8 1.2 2 100.0 
Vt. . - ي-‎ 9 7 84.4 4.6 8.0 100.0 
NL D a تد ور‎ S es 83.6 4.7 8.9 3.0 100.0 
N E E 83.1 4.5 97 2.8 100.0 
!! 81.4 5. 0 10.9 2.7 100.0 
7 gt ھی دسر‎ CNN 80.8 5.3 11:3 ود‎ 100.0 
P اص‎ 80.7 5.6 10.9 100.9 
ff 8 80.5 6.9 10.8 2.8 100 
روسسویسی سر وس‎ 5 79.2 7.8 10.8 2.8 100 0 
VVT 78.1 8.4 11.4 2.7 100 9 
if DEIN DIMUS 76.6 10.2 11:1 21 100.0 
۱ 100.9 


See footnotes at end of table. 
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Table 56.—Bitemineus coal and lignite loaded fer shipment by railroads and waterways in the 
United States, 1965, as reported by mine operstors—Continacd 


Total for 
Route State By State route 
(met tons) (net tons) 
RAILROAD-——continued 
Illinois Terminal. ت7ت ,9ۃ‎ +70 , .. . . . . . . .-.-.. 253.855 253.855 
Interstate Virginia. 002صص‎ 4,600 448 4,600,448 
Kansas City Southern aun Oklahoma .................. 145.277 145.277 
Kentucky & Tennessee Kentucky _ ................. 123.256 123 . 266 
Lake Erie, Franklin & Clarion Pennsylvania 406.569 406.569 
SE Alabama 1.558.077 
Louisville & Nashville Keay ا‎ „ 29. 580. 704 
Tennesse 7.241 
یب و‎ ۶٘ ۶-0 60.9 
Viry L e, ee Ee WT EE 808.111 808.111 
Midisnd Vale Oklahoma. .........--.----.- 256.281 296.28] 
ا ما ےتا 2 0 7 ون‎ ⁵—-— Ad ete sue 734.401 734.401 
9ص“‎ 446. & 28 
Misouri-Kanzas- Teras ہا‎ E E 438,051 I 915.879 
: hr WEE E 31.000 
RER [Arkansas. Bae sit 
Missouri Pacifie ee mom om o zess oo — o ooo (AM 3 ſ 8 0001/٤ i 4.428,569 
Okishoma......-..--.-...-.-- 129.122 
MONO Eeer as Hi ĩͤ 75. 000 75. 000 
Monongahela__.._..........-------.----- Pennsylvania. ............... 532.040 8.734. 394 
West Virginia. ............... 8.202.354 
Montour ےے یت ارت ےت ھن‎ 8 Pennsylvania. 0 1.936.251 1.936.251 
New York Central (includes coal shipped 
over Kanawha & Michigan. Kelley's Creek, (Illinois... سال ات ات با سام لابا‎ 5. 397,904 
Toledo & Ohio Central. and Zanesville & IIndiang asa dues 35 
FOR —X—— lone EE Re 25,317,343 
West Virginia . 4.725.821 
Ilori کان پا‎ ᷣ . neuer 115,758 
'Kentucky. ۹ ََْْ ڑچپث پ9‎ 6,398,512 
Norfolk & Western-wwæçmœmnrc— Mison 656.061 76 
C ESS 6.717.240 E 
Virginia 20. 110. 709 
West Virginia 42. 990, 586 
Ñ | mites (bituminous and lig- 
ofthern Pacific... .........2------------ CCC ou i جو تو‎ Tr 
North Dakota (lignite).......- 1.29592, 1.4 
Riede 8 Washington 16.657 16.651 
EMT وہ ا‎ 20۳ 1.249.507 ; 
eansylvania......-.---.---------------- ( 10------ — * 4.106.749! 27.002. 290 
Pennsylvania. ............... 21,640,179 
West Virginia. 5.855 
Pittsburg & Shaw mut Pennsylvania. 2 1,991 545 1.99 
Pittsburgh & Lake Erie FFC Lia yi 
(Ala ama 392 836 174.408 
St. Louis-San Francisco | Arkansas FCC = 
EE 438 88, 1.195.583 
[Oklahoma 356.599 
rr ee te North Dakota (lignite)... . 375 
5.419 
Alabama . تس‎ 3 27 3 307 3 ١ 375,419 
Indiana : 314^ 
Boken. + Kentucky ہو‎ 
[Tennessee _ 1.380 65! 5.710.501 
(Virginia. 4 š 
Southern joen... C708 ا‎ 
Tennessee aan Tennesseen 0 Mis s 2.331 
Tennemee Cent! O 234 60 BAS 686 
Tennessee Coal, Iron and Railroad Co Alabama 2.348 pu 34.607 
Toledo, Peoria & Western Minois رارکت‎ .. 614765  2.348.475 
Union Pacific.  تَكت‎ 0 Colorado . 765 14.76 
Wyoming 463 1 1.148 5 
C˙k½d̃dXm m unan p Sime u mn 2 Utah- رس‎ cue vi 85,199 
Western Allegheny... gn Pennsylvania 1 4.450 77 
۱ Maryland. 62.858 SS 
Western Maryland. ........-------------- Pennsylvania ا‎ 858 
[West Virginia — g 611.914 7.39 
Woodward Iron Company Alabama.. 918 132) 395,543 
Youngstown & Southern Ohio 5.140 715 
Pennsylvania Š e jl is 240 
TUUS :445 767 
Total railroad shipments. Ll. گ0‎ 
dic dM ME تج پش جو‎ 371,543 e 
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Table 58.—Feel economy in consumption of coal at electric-utility powerplants in the 


^ 
لت‎ 
E 
TN 
© 
E 


United States 

Coal con- Index Coal con- Index Coal con- Index 

sumed numbers sumed numbers sumed numbers 

Year per kilo- based on Year per kilo- based on Year per kilo- based on 
watt-hour 1919 as watt-hour 1919 as watt-hour 1919 as 

(pounds) 100 (pounds) 100 (pounds) 100 
11!!! e o PP ee 
1919... 8.20 100.0 19355. 1.44 45.0 1951....... 1.14 85.6 
1920........ 8.00 98.8 1936....... 1.44 45.0 1952....... 1.10 $4.4 
1921........ 2.70 84.4 1937 1.44 45.0 1953....... 1.06 83.1 
19222 2.50 78.1 1938....... 1.40 48.8 19544. — KO 30.9 
TM +22920 2.40 15.0 1939 ...... 1.38 43.1 1955....... .95 29.7 
i 42.2... 0 2.20 68.8 1940....... 1.34 41.9 1956....... .94 29.4 
1925 Eesen 2.00 62.5 1941....... 1.34 41.9 1957 .93 29.1 
EEN 1.90 59.4 1942 1.30 40.6 1958 .90 28.1 
na ve 1.82 56.9 1943. 1.30 40.6 1959....... .89 21.8 
T ER 1.73 54.1 1944....... 1.29 40.3 1960....... . 88 27.5 
ac 1.66 51.9 1945. 1.30 40.6 19611. 86 26.9 
mne 1.60 50.0 1946....... 1.29 40.3 1962....... 86 26.9 
و‎ 1.62 47.5 1947....... 1.31 40.9 1963....... .86 26.9 
Buc 1.49 46.6 1948....... 1.30 40.6 1964....... .86 26.9 
188 1.46 45.6 1949. 1.24 38.8 1965. 86 26.9 

1.45 : 1. 2 
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movement ard 
Table 59.—Distribution of bituminous coal and lignite, 1965, by method of 
consumer use 


(Thousand net tons) 
Used at 
eee, 


Electric Coke Retail Eun road sales to 


Shipmenta utilities and gas dealers fuel employees 
plants 
Total shipments to gll destinations in 


the United Medos Canada, and SE 1317 1,969 
ico, by all met ods of movements an 16 : / 
consumer use, and overseas exports.... 249,272 100,532 22,827 100,8 
Shipments to all destinations in the 
nited States, Canada, and Mexico 
by specific method of movement and 
consumer use: 
Method movement: 


|e E 123,788 49.990 14, 93 3 Sc ES‏ ام 
River and extriwer— 52.424 29.176 92 13 386 GES $i‏ 
Great Lakesi . 21,921 13,692 3,981 882 Ges a‏ 
C 16,751 6,161 Ba 4 05 SN €:‏ 
ee iR 22,112 1,346 8,803 :‏ 
Tramway, conveyor, and pri- Sei m‏ 
vate railroad... — "7 s 12,276 168 --- 122 1.969‏ 
Method of movement and or con. 1.317 í‏ 
fy m 1,969‏ --- کت sumer uses unknown. | | — foe‏ 
uq tun aus: 249,272 100,532 22,827 100,876 =‏ ری سے 
Canadian Net‏ 
t US. US.‏ 
oie Great tidewater Overseas 9 5 5 Total‏ 
commer- Lakes dock exports inventory‏ 
cial dock storage‏ 


docks ? storage 3 
D . ` . EE 
Total shipments to all destinations in 


the United States, Canada, and Mex- 


ico, by all methods of movements and 746 182 512,528 
consumer use, and overseas exports. 1,076 —252 10 84, e 
— 0 49 S 
Shipmenta to all destinations in the 
nited States, Canada, and Mexico 
Y specific method of movement and 
consumer use: 17 
Method of movement: 251,8 8 
j DR Sgr SS Ges 8 99.400 
River and F S. --- --- EH E 52.38 
CTV 8 ren --- xdi SE 23,85 
VF men ےت‎ --- os ine 43,265 
RN SS ORR AS €— --- TSS GES 
Tramway, conveyor, and pri- 12,566 
vate railroad 


sumer uses unknown 1,076 —252 10 34,746 152 


NEE 512,525 
EEN 1,076 —252 10 84,746 182 
5 which 
! Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for 


: ot 
bp h are n 
consumer uses are not available; however, includes vessel fuel, the destinations of whic 


t 
` . ses are no 
? Excludes oversers exports and U.S. tidewater dock storage for which consumer u 
available; however, Includes bunker 


fuel, the destinations of which are not available. 
3 Consumer use unknown. 


TI 
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Table 68.—Distribution of bituminous coal and lignite, 1965, by district of origin and 
consumer use 
(Thousand net tons) 


Used at 
. w Electric Coke and Retail Railroad mines and 
District of origin ا‎ utilities gas plants dealers All others fuel sales to 
— employees 
- Eeer 25,251 8,940 658 7,701 174 648 
سی‎ gn 9,221 25,233 631 7,581 11 41 
N 33,125 9,266 870 8,144 77 15 
Wa ور‎ s 25,804 1 2,017 11,806 237 28 
“Wa u oe 1,552 16,710 1,849 3,353 112 539 
9g Mee... 47,803 81,551 9,291 81,008 215 550 
100077000... 34,161 99 2,009 4,795 57 E 
fee sees 88,126 1,565 2,619 16,077 221 55 
1——t: 9.345 EN 584 5,450 124 23 
1888. 724 oe 2 272 SEN ES 
Wee 8,889 6,081 160 1,039 S GES 
11575773 667 ے‎ 60 Se 2 
1 B:. 4,604 68 173 822 4 m 
17777＋7..ù „ 555 Yu 55 117 To 
1—— 1,571 2,719 886 184 Ee 2 
Cer 2,844 SC 47 SECH du 
20099. 2,556 1 10 549 40 
uo s de ٹاک‎ „% 6 =< —— B 
Wd 3 i FEES 4 
22 and ul  پپپ‎ 89 731 D 80 378 5 6 
a sassa ioca: 249,272 — 100,532 22,827 — 100,86 1,317 1,969 
mde ĩðV«ᷣ( ðù b LL EE eet 
Canadian U.S. 
Great Great U.S. Net 
Lakes Lakes tidewater Overseas change Total 
commercial dock dock exports * in mine 
docks 3 storage? storage 3 inventory 
1 ———————— س‎ —— 
کناٹ ربج جوا‎ 135 -7 4 1,520 171 40,195 
ê and § sa 16 —16 Be E —96 42.622 
0 892 28 =i 1,282 29 53,227 
(W a as 76 —62 8 RIN 6 39,913 
کر ہوجو وو اہ‎ 84 37 11 15,929 —36 40,090 
— رر رر جج‎ 423 —96 —4 16,015 22 136,778 
ریو‎ e wawapa a —33 ae nes 25 41,113 
III Ee وڈ‎ —108 S Kee —75 58, 485 
1——ͤ—[—[b 2 Dun pu 2 —15 15,511 
I Sé - SS Mo 998 
55 SES SC pes Ss i 16,170 
jii ee eee e ge Se SE 727 
e esas ecu. : i ` GEES 6 5,677 
„ OE == ES SE —4 729 
WEE ewe چیہ وو‎ pus 131 4,993 
اا ا‎ SES e Se وچ‎ 4 2,902 
FP جو جن وو و‎ A 3,297 
222 نس‎ ene 3i Së BR —16 385 
2 and . SS SES SS ae Pe 1.200 
. ear و ا‎ 8 
تم‎ ۲ 1,076 —252 10 34,746 152 512,525 


1p i i S 010 
Cale roducing districts are defined in: Bureau of Mines. Bituminous Coal and Lignite Distribution 


nda : 
„ Excludes E Mineral Industry Survey, March 1966, 21 pp. 


nsumer use k 
‘Exel unknown. 
udes Canada: consumer use unknown. 
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markets—indexes of physical 
— changing levels of bituminous coal and lignite 
— egen s جو ا‎ amar Pas 

State of destination, and consumer use 


ee 9 7 


1957 Index 1957 = 100 (except where noted) 

Geographic division, State of (thousand 961 1962 1963 1964 1965 
destination, and consumer use tons) 1 T ES EC 
EE 493,895 81.6 1 131.5 142.7 pU 
Beete utilities 2272777277777 eo, E M M 89.0 

oke and gas plants 112,901 69.8 13.0 66.3 98.4 58. 
Retail a E E 39,0 74.1 . Ms aa "2 
i v an . : 

Mare تہ‎ and لات‎ hee Gee "e ee 13.7 

Railroad fuel (U.S. and Canada) 9,581 . 

Canadian Great Lakes com- 5 38.6 
mercial docks (consumer use 43.6 26.1 21.8 30 
not available.. 2,185 . 

U.S. Great Lakes dock storage š —182.9 
(consumer use not avail- NA 286.2  —109.5 23.0  —207. 
! کے ہے‎ = x 

S. tidewater dock sto 73.1 7 23.1 34.6 38.6 
(consumer use not available) 2 NA . š 68.0 

Coal used at mines and sales to 1 40.1 56.1 62. 13.3 
employeen. 8,125 نیڈ‎ —183.1 —108.5 —131.7 : 

Net change in mine inventory.. 1,142 —105. 

Overseas exports (excludes ond 62.4 
Canada—consumer use not 2.4 48.6 59.9 60. 89 3 
available). 55,666 42. 83 9 84.1 84. 0 Ce 

New England... 11.909 81.2 120 2 129.2 136.4 ae 

Electric utiütie—— 6.912 111.8 353 35.1 35.4 17 
oke and gas plants 1.345 35.3 35 2 23.5 19.2 291 

ee i2 ai $ 57.0 e 255 87.4 

Ee 5,354 03:8 — 1191 1333 1330 159.5 

Electric utilities: IT] ZU E 0 0 e) 16.0 

Coke and gas plants 751 7 38.3 21.5 21. 35 1 

Retail dealers. 755 36. 77.5 59.0 45.1 cee 

All others |||. 77777777 1,273 83.7 98.6 105.7 116.1 159.8 

nnectieut 7777 77777777777777 4.105 2111 1272 1380 9 79.5 

Electric utilities. 77777 2,567 121.1 75 3 79.5 80.1 9 
Oke and gas plants 594 80.0 46.8 34.5 18.7 سن‎ 

Retail dealers______ 777777777 139 44.6 33.5 41.0 34.8 i 

All J 805 38.5 SCH 7 "T. 

aine, New Hampshire, Vermont, : . '5 

and Rhode Island. Ont EE X. M. O05 2s 
lectric utilitie——— ATO 108.3 24 9 23:4 15.6 179 

tail dealer. —— 3x5 29.0 51:0 33.0 19.3 103.4 

All othe 1,195 54.2 82 2 85.8 97.4 134.0 

Middle Atlantie. 7777777777700 92,596 77.8 i04 5 108.3 121.4 8071 

Electric utilities. IT 31,662 EE. 62 5 68.0 3 3 53.0 
etail 3d Ras Plants ک0‎ SC 61.6 54.3 8 86.8 
tail dealers, 2.498 65.7 87 2 88.5 92. 101.0 

All others. n 19.988 79.6 81 3 83.8 96.9 112 2 

EN NG EE 26,753 و‎ 88 8 91.1 inis 109.7 

Electric utilitieͤ—ꝛ— 12,335 RS. 70 2 70.6 5 47 9 

Coke and gas plants 5.693 66.4 60.7 48.5 ee 82 7 

Retail dealer. 769 56.6 19.5 85.8 HE 115.2 

FF 7.956 79.8 88 3 88.0 جس‎ 163.2 

Ci: 7.814 009. %%% dis 133.1 35 0 

Electric utiſitie—ꝛ— 4.284 100.9 35.2 31.8 200 31.5 
oke and gas plants 1,249 45.1 37.7 44.6 6954 61.3 
tail dealers. |...  — 130 51.5 81 `9 69.2 SCH, 102.9 

All others. 5 Ne 2.151 59.8 81.8 46.5 9 '9 142.1 

Tenrerlvania 58.029 سن‎ 116.3 120.6 E 88.7 
lectric utilitiea. 777777 15,043 KC 62.2 65.9 50.0 57.2 

oke and gas plants 31.506 Gë 64.0 57.9 01 8 95.6 

tail dealer 1,599 is 94.6 333 Sors 106.7 

All others ee 9,1 81.5 93 4 96.3 l. 134.2 
Past North Central :... 3170.697 027 112.5 11818 125.1 83.1 
leetrie utilities... . 7777 ڈ‎ 66,436 "aco 68.4 71.5 58.7 59.8 

oke and gas plants 38.757 70.0 74.8 66.7 100.3 102.5 
Retail dealer. 21,321 m 95.5 95.6 91.9 94.9 

All other 144.183 90.0 88 o 88.4 D 122.8 
Mot سد ا‎ EE 90.2 105.5 113.9 8 69.1 

Electrie utiltie—— 20.193 100.2 60.5 57.9 We: 50.6 
ke and gas plants 15.661 55.3 61.1 51.7 91.8 99.1 
tail denlen 777777777 Zen „% SCH 94.8 102.7 105.6 

Indiana "äm وت‎ us 34.935 91.3 15 5 119.5 132.4 89 8 
etrie utiſit z: i 106.8 115. 79 86.3 

Electric utilities. ~~~ 77777777 12,853 3 69.9 [C 48.1 44.6 

Coke and gas planta ` میس‎ 12 96 72.6 69.0 SS 101.7 103.7 

— o PM Si ۲ 
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Table 63.— The changing levels of 


State of 


— — — 


Geographic division, State of 
destination, and consumer use 
- Ee 


VVV 
Electric utilities 
Coke and Ens blants 


Electric utilities 7777777777777 
Coke and gas plants... 
Retail dealers... 
pl MM E وی‎ 
Wisconsin 


PP 


e 


West North Central 


FT 


7+ یب ہے کے سے کت وس 


E 70‏ ے سے ہے سے Mucho‏ 
ود ہی مک بس ا اوہ 
E EEN‏ ساس og‏ و 


ch Li‏ اا ہے ہے دہج 


MELLE 


Electric utilities: IIT] 
Coke and Kas plants 
Retail dealers 


سے سے سے ۔-۔ 
ee‏ 


Oke and gas plants 
Retail dealers 
All others ` 7777777 
Delaware and Maryland 
Electric Keine 
-oke and gas plants 
Retail VVV 
All oth erg 
District of Columbia 
Electric utilities 
Retail dealers 
F 
Virginia. 


e 


oke and gas plants 7-777777 
Retail dealers. Ze 
molem e d oe s 

est Virginia 


Coke and gas plants. 
Retail dealers.. 11111771777: 
j. 
North Carolina... 00 0e 
Electric utilities—— 
Retail dealers.. 777777777 
lee 
South Carolina 
Electric utiſitieszzgꝛzꝛ 
Retail dealers 
All other... 


See footnotes at end of table. 
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bituminous coal and lignite markets—indexes of physical 
volumes shipped to markets, 1957 and 1961-65, by geographic division, 


(thousand 
tons) 


destination, and consumer use—Coatinued 


Index 1957 = 100 (except where noted) 


1961 1962 1963 1964 
7.1 
87.7 91.9 91.5 9 
103.2 109.7 112.6 128.7 
70.7 73.2 71.3 5 
66.1 67.3 61.3 5 y 
84.8 88.1 87.0 rä 
92.7 103.8 113.8 11 " 
101.6 124.8 138.0 149.3 
84.5 87.1 98.7 2 5 
74.6 70.0 64.0 oe 
94.2 102.5 114.3 11 1 
112.6 113.9 117.8 E 
101.6 108.1 122.6 13 1 
62.4 52.9 60.9 14.1 
209.0 189.8 166.0 142.5 
98.8 102.5 103.1 113.8 
100.5 108.1 111.6 n 
123.9 147.6 159.2 16 : 
39.0 50.6 51.1 ies. 
89.5 79.9 63.8 855 
92.4 90.3 96.2 9 
110.5 108.2 115.2 182.7 
154.5 169.0 176.7 2 
43.2 52.4 55.0 85.6 
178.7 131.5 122.1 105.1 
90.0 76.7 91.1 91. 
91.0 103.5 108.1 99.4 
100.6 127.1 137.3 15 
63.2 63.9 56.9 ji 
100.7 106.8 113.7 TA 
99.8 112.0 115.1 118.1 
142.2 176.2 200.2 2059 
22.8 43.6 36.2 £ 
68.3 61.7 36.2 De 
83.7 83.1 82.8 3055 
100.4 98.9 87.5 21 
99.3 103.7 89.5 9 0 
126. 5 118.6 101.4 9 $ 
77.2 66.8 68.3 due. 
98.7 122.0 136.2 123.8 
82.6 124.3 156.2 144. 
75.4 75.8 56.9 43.1 
135.9 146.2 154.0 139.6 
105.2 110.1 121.4 129.1 
134.0 143.6 161.7 174.0 
73.4 73.5 79.6 90.5 
66.3 70.0 67.2 66.3 
98.6 100.5 109.9 110.7 
90.8 95.4 105.9 118.9 
137.6 144.2 167.3 192.5 
76.3 82.6 81.5 92.8 
51.0 56.9 80.2 84.3 
57.6 55.6 78.9 76.4 
88.2 74.1 465.5 468.2 
67.7 52.5 59.1 61.4 
77.1 78.7 80.3 72.8 
137.0 115.0 469.0 442.7 
117.0 121.5 126.2 130.6 
151.2 162.2 166.9 176.4 
46.7 19.4 30.3 76.4 
64.5 62.6 59.3 61.4 
105.5 107.1 115.1 118.4 
93.0 96.8 106.2 115.4 
103.2 111.2 114.2 121.3 
71.4 66.4 79_2 88.7 
82.8 112.9 94.0 85.4 
111.1 119.9 137.5 152.0 
106.6 114.5 128.4 133.0 
123.0 135.4 160.0 171.4 
66.8 70.6 63.9 59.8 
94.2 95.1 98.0 93.9 
124.6 128.6 145.6 144.3 
222.8 236.8 289.0 303.9 
84.1 90.0 91.0 94.1 
86.7 85. 5 80.0 
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Table 63—The changing levels of bituminous coal and lignite markete—indexes of physical 
volumes shipped to markets, 1957 and 1961-65, by geographic division, 
State of destination, and consumer use—Coatinued 


1957 Index 1957 = 100 (except where noted) 
Geographic division, State of (thousand 


DEE 
destination, and consumer use tons) 1961 1962 1963 1964 1965 
0 Atlantic—Continued 


corgia and Florida. _____________ 8,015 162.5 172.4 213.5 229.6 276.0 
lectric utilities 2,108 193.8 207.8 266.4 286.1 356.4 
Retail dealers ——— 530 59.4 4 56.4 53.8 42.1 
All others 877 132.1 127.9 188.2 160.7 155.4 
East South Cent 43,283 94.2 98.7 109.6 115.2 120.4 
Electric utilities. 28.572 115.0 122.4 137.6 145.3 149.5 
Coke and gas plants. 10,380 69.8 70.8 78.6 81.7 88.6 
Retail dealers... 77777777 2,494 74.1 72.6 80.2 62.1 56.0 
All others. LL Z III 6,837 66.6 69.3 78.1 81.5 91.5 
PEN iecur وو ماود ا‎ 11,167 101.5 106.8 138.4 144.6 150.7 
Electric utilities... ` 6,758 108.1 117.8 154.4 165.4 176.6 
ke and اع‎ plants 1,688 91.0 83.8 111.5 110.9 114.0 
Retail deafer 77777777 99 6 77.2 95.3 77.3 62.4 
Mothers 1,892 88.8 98.4 123.9 129.8 129.9 
HB e دواد ا‎ 15,104 90.0 93.5 99.0 93.2 92.0 
Electric vtiltte 7-777 9,876 107.2 112.8 119.4 112.1 107.6 
oke and gas plants 258 89.9 96.5 84.5 59.3 70.2 
Retail denken. 777777777 1.206 69.4 71.6 72.1 61.2 63.2 
ben کے‎ 3.764 51.4 49.5 55.0 56.2 61.9 
labama and Mississippi 17.012 98.1 98.3 100.0 115.4 125.6 
Electric utilities... —k—— 6.938 133.0 140.7 147.1 173.0 182.9 
Coke and gas plants 77 8,439 64.9 66.8 65.1 16.5 84.1 
Retail dealers... 777777777 454 43.0 66.5 13.8 86.6 25.1 
Wet go dll hers. 777777777777 1,181 80.0 85.8 78.6 84.8 124.4 
m tral: Arkansas, Louisi- 
"A^ Oklahoma, and Texas.. 1.868 42.9 44.9 42.9 58.8 62.4 
ectric utilities 33 65 . 0 .0 100.0 75.0 .0 
eu] nd gas Plants p 1,050 49.0 61.5 58.7 82.5 94.9 
Retail dealers... 161 28.0 28.6 23.0 19.3 17.4 
M Allotheg |. 7777777777777 592 41.0 24.8 22.8 31.1 24.0 
FBF 8 8,779 101.7 101.4 123.3 141.9 157.9 
lectric utilities. 7 1,487 237.1 263. 6 405.8 485.0 572.5 
etd gas plants EOM 3.772 76.5 60.9 65.3 74.1 85.8 
Retail dealers... 777777777 1,350 82.7 88.4 83.1 86.3 85.0 
Col All others. ITT 2,220 68.6 78.0 63.2 68.7 57.8 
E 8,264 99.3 102.3 115.0 118.8 137.9 
lectric utilities. 687 2051 221.4 264.3 281.2 857.5 
i nil de EA plants Bee 1,324 75.4 70.4 85.6 88.5 8 
A talldealers;. |... 777777777 326 85.9 100.0 87.7 102.1 113.2 
Up thera e 921 59.9 56.1 55.7 7 88.1 
B 8.748 81.3 64.5 62.3 12.2 76.5 
lectrie utiſitie—ꝛ— 367 150.4 124.0 118.8 111.7 102.7 
(SC Es plants E 2,448 71.1 55.8 54.4 69.0 71.5 
tail dealers.. 777777777 334 75.1 81.7 73.1 69.5 62.6 
M All others LTT 599 59.3 64.1 63.9 62.4 64.3 
ontana and Idaho —— 923 113.2 120.0 115.5 128.9 116.5 
Electric utilities « 77777777777 1 149 2 164.8 1603 164.2 165.9 
tail dealer 593 80.6 80.9 80.8 80.6 12.8 
w Aloheg (2. 329 91.2 101.2 91.2 127.1 105.2 
VVT 607 218.8 236.9 325.7 818.9 361.8 
Electric utilities. 340 336.2 326.8 520.3 518.2 597.4 
Retail dessen 61 91.8 98 4 86.9 82.0 82.0 
N All T 206 62.6 129.6 75.2 60.2 55.8 
r aS 92 12 2 9.5 100.0 191.6 221.3 
Electric utilities v. 37 3.0 2:8 100.0 195.0 227.8 
All oh esl 12 2581.7 250.0 183.8 150.0 EC 
Árbol NE u o n 43 162.8 109.3 58.1 81.4 SCH 
d And Nevada 145 91.7 336.6 387.6 397.9 497 3 
leetrie utilities ... 5 9 100.0 131.0 136.1 177 
Retail dealers 24 70.8 100.0 158.3 225.0 308.3 
Pacifie All other E 116 97.4 111.2 78.3 57.8 161 i 
E well 8142 100.6 16.1 80.1 88.8 9 0 
Clgctrie utilities. 77777777777 — 4 0 0 0 0 5 
all dagas Plants — 1.708 124.2 80.9 96.8 115.7 137.1 
Ali desſer nn. 377 106.9 77.7 72.4 75.9 47`9 
Wai E _— 1,053 60.6 68.0 56.2 50.0 60/3 
SECH and Oreron 1.324 74.9 72.8 62.6 58.5 E 
eetrie utilities nt 8 0 .0 0 . 0 86.6 
Retail dealer 367 108.2 78.2 78.3 75.7 50.3 
e ee 954 62.4 71.0 58.6 52.0 150.8 
E o oo MIA 119.4 78.4 93.0 Mon 0 
Coke a 70777 "1 0 aad 9 HE? 137.1 
Retail deans nt istog M A M نی‎ 130.0 
Al E diane 99 48.4 39.4 $8.3 31.3 24. 
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Table 63.—The changing levels of bituminous coal and lignite markets—indexes of physical 
volumes shipped to markets, 1957 and 1961—65, by geographic division, 
State of destination, and consumer use—Continued 


1957 Index 1957 = 100 (except where noted) 
Geographic division, State of (thousand 
destination. and consumer use tons) 1961 1962 1963 1964 1965 
95.2 
Alaska ce ocu 88 829 85.6 107.7 103.1 101.6 
Electric utiſitiej— 470 43.8 61.5 71.5 75.3 8 
Retail dealers 49 134.7 155.1 108.2 89.8 101.6 
All others 810 141.3 170.3 150.3 143.2 974 
Gansg dd Boris 17.878 62.5 65. 5 76. 8 19.3 105.6 
Electric utilities. 567 21.5 206.2 431.9 660.0 115.0 
Coke and gas plants 4,602 114.2 109.6 122.8 120.5 83.8 
Retail dealers. 857 75.5 74.6 94.6 64.4 62.2 
All others 7,188 53.4 65.7 57.0 55.0 I 
Ve ei Great Lakes ا‎ 
ocks (consumer use not avail- 
وٹ‎ J EEN 2,185 43.6 26.1 21.8 30.0 9 0 
Canadian railroad eompanien _ _ 1,884 5.0 6.5 4.9 6. 105.3 
Mexico ioo 8 NA 96.5 93.0 84.2 94.7 105.3 
Ather NA 96.5 93.0 84.2 94.7 1001 
Destinations not revealable 11 SS 83.2 80.1 97.8 108.4 105. 0 
Electric utilities 111i es 14.6 42.1 34.2 61.8 54.8 
Coke and gas plants وت لا‎ 141.2 172.7 161.0 161.5 89.9 
Retail dealers iI. . 69.7 82.8 32.8 85.4 183.8 
All others iI oe 43.9 53.2 133.2 134.1 . 
Destinations not available: 5 54.0 
Great Lakes vessel fuel 112 1,859 58.8 63.6 .6 Sr 91.7 
aide wate! bunker 1 ce er 41 1.8 29.3 43.9 41. 
lroa uel, nite tates 
companies 1... 7,697 23.2 22.4 18.9 17.2 16.1 


NA Not available. 

1 For Great Lakes dock storage the annual base period is 1959-100 The 1959 annual tonnage 
was 304 tons. age was 
SS For tidewater dock storage the annual base period is 1959—100. The 1959 annual tonn 

tons. 

3 District 15 shipments to Illinois included with Iowa. " 

4A considerable block of tonnage is included under “Destinations not revealable. iod is 

* For electric utilities in Arkansas, Louisiana, Oklahoma, and Texas the annual base per 
1963—100. The 1963 tonnage shipped to electric utilities was 24,000 tons. 1959 ton- 

* For electric utilities in Montana and Idaho the annual base period is 1959—100. The 1° 
nage shipped to electric utilities was 179,000 tons. A is 1963-100. 

For total shipments and electric utilities to New Mexico the annual base period is 
Total shipments to New Mexico were 1,132,000 tons and for electric utilities, 1,085,000 ton 1962 

* For electric utilities in Arizona and Nevada the annual base period is 1962—100. e 
annual tonnage shipped to electric utilities was 335.000 tons. 1 anies. 

? Includes shipments to Canadian Great Lakes commercial docks and Canadian railroad com DaT oo: 

? Since tonnages for Mexico were first published in 1960, yearly indexes are based on 1 
In thousands of tons, 1960 tons were total 57, all others 57. indexes are 

n Since "Destinations not revenlable“ were first published during 1960, the calendar year in tal not 
based on 1960—100. In thousands of tons these figures are as follows: Calendar year 1960 y 
revealable 1,380, electric utilities 497, coke and gas plants 374, retail dealers 99, all other 41%. 

? Included in summary at beginning of table in all others. 

13 Included in summary at beginning of table in railroad fuel. 


RELATIVE RATE OF GROWTH OF MINERAL FUELS AND WATERPOWER 


š . : t 
Information on the trends in consump- plete coverage for all categories excep 
tion of the various energy fuels and water- "Other manufacturing and mining indus 


power is presented in the Review of Min- Se « ; tocks.” Stocks for 
eral-Fuel Industries, 1965 Minerals Year- ® si nu 090 mples, 
ock volume 2 these two categories are based on samp 


and the statistical procedure followed گا‎ 


STOCKS i 
that for calculating total consumption. 


The figures on stocks are based on com- 


Jan. 311. 66.536 000 71 36 18 55 39 5 52 
Feb. 29. 64/430 009 70 35 17 47 87 4 51 
Mar. 8111. 63.041.000 73 37 16 40 88 4 54 
Apr. 30 ۔۔۔۔ ۔ ۔‎ 65.043.000 81 37 19 40 43 7 59 
ay 31 68.619. 000 89 37 23 41 49 19 65 
June 30 70, 700. 000 2 89 25 40 51 19 64 
July 31— 65. 616. 000 77 32 26 39 53 18 60 
Aug 31 67,682 000 80 34 27 39 45 12 61 
Sept. 300. 71.892. 000 85 35 26 41 49 9 63 
Oet. 311 75.153.000 89 37 24 43 44 6 62 
Nov. 30. 71.283.000 88 39 21 45 45 3 63 
1965 ° 3114 75, 342, 000 77 40 20 42 41 4 56 
Zan. 3 1. 70, 435. 000 71 37 16 45 39 3 53 
Feb 28 67. 141. 000 67 35 16 39 37 8 49 
Mar 31. 923. 000 66 36 15 32 37 2 49 
Apr. 30....... 65,489 000 74 36 22 30 41 5 55 
a2 31. 000 7 7 23 35 47 13 60 
une 30 71.418, 000 78 38 24 35 41 17 60 
July 81. `" 66 149,000 74 30 25 40 41 14 51 
Aus. 31 69 308. 000 73 33 26 42 49 11 57 
Du go CEN 70.418.000 76 34 24 41 : 8 
. 0 4 
Nov. 30 2 DO 7 "E 21 í 5 58 
4 
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Table 64.—Stocks of bituminous coal and lignite in the hands of commercial consumers 
and im the retail dealers’ yards im the United States 
Days’ supply at current rate of consumption on date of stocktaking 
Manufacturing and mining industries 


.30... 777 15.226 000 78 42 21 43 39 
Dec. 31... 77,353, 000 73 45 20 57 40 56 


PRICES 
Table 65— Average value per toa, f.o.b. mines, of bituminous coal and lignite produced 


im the United States, by States 
— — — — — 


State U nder- 


nder. U Í 
ground Strip Auger Total ground Strip Auger Total 
W EEN $7.62 — $4.69 36.90 $6.83 $8.22 $4.99 $6.67 7.16 
ZZ es 6.72 M 6.72 Ss 6.82 -- 9 5 
Colorado 1.30 6.96 e 1.08 1.46 1.18 02 7.27 
irna 5.92 3.43 E 5.38 5.73 3.35 EE 5.10 
Ilinoig 7777777------- 3.82 ue Due 3.82 0 Së uns w 
و‎ E 3.76 81 x 3.79 $3.78 372 Gees 3.74 
8 4.09 3.71 MK 3. 80 4.07 3.81 Ee 8.85 
F 4.09 3.43 — 8.54 898 344 e 2 
Kentucky gg و‎ 4.55 cas 4.55 Sa 4.64 2 4.64 
Mi OE I 4.19 3.11 2.88 3.75 4.24 3.13 3.04 3.78 
uyand-. کے بے ا‎ 4.24 8 83 n 3.97 4.02 3.43 8.00 3.63 
1j chs 4.76 4/08 Ss 4.08 4.84 411 4.16 
ituminous. 7.57 1.90 7.40 7.28 7.53 D" 7.24 
po l e 10 e 1.95 56.72 1.93 So 1.96 
Tota] Montana 7 22 1.9 96 5 2.88 
مو‎ i .90 S 2.68 7.16 1.9 ٦ 

SC 3.29 9.07 244 Se 3.33‏ 2:87 — 8.89 وم مک سا 
Ohio, Dakota (lignite)... 462 2:14 Gs 2.15 4.57 214 E 2.1‏ 
Oklahomwa a 4.26 3.48 3.23 8.69 4.81 8.49 3.17 67‏ 
PL een 7.48 5. 30 We 5.32 7.50 5.65 T.41 5.6‏ 
South Den- 5.75 3.62 3.80 5.07 5.68 3.69 3.69 6.07‏ 
Te h Dakota (lignite) |. _ e 4.85 Md 4.85 Ee 4.87 ES 355‏ 
Utah ii 3.98 3.50 8.33 3.19 ae 3.20 8.32 557‏ 

ignis 7.0 Se SCH 7.0 — -~ - 
CAE tege 4:01 2.85 3.21 35 SH 399 2.90 20 

E 8رر‎ Ma 8. l 7 
wet Virginia Eege P0 3.72 3.75 4.90 5.00 3.64 3.82 er 
n 6.11 3.03 Ge 3.15 6.10 3.00 EE Së 
Total. 3. 4. 4.9 3. a 


<q ww» QUA 0664 AUT Ñ gm 20 e 
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Table 66.—Production and average value per ton, f.o.b. mines, of bituminous coal and lignite 
sold in open market and not sold in open market, 1965, by States 


Production f.o.b. mines 


Sold in open market Not sold in open market کی‎ 
SE C d sold 
Per- Per- Sol : 
centage centage Total in open in n Total 
Net tons of Net tons of (net tons) market marke 
total tota 


16 
Alabama. 7,517,483 50.7 7,814,109 49.3 14.831.592 B Yd Le 
Alaska— 293,182 100.0 — —— تد چوس‎ ZE ۰ٹ و‎ 
rkansas........... 225,88 0. ---- ---- , B 6 42 .10 
3 „ 3,614,689 75.5 1,175,769 24.5 4,790,458 4 12 SH 
Hlinois 58,483,208 100.0 J SS Spgs 
Indiana 15,565,409 100.0 %%% m3] A eet 
Iowa 1,043,242 100.0 — — — 1.043.242 64 Le 
Kansas 1.309.744 — 100.0 COME qq ou DM RM 
Kentucky. ......... 78,904,368 92.0 6,861,343 8.0 85,765,711 20 3:63 
Marylard. 1,209,733 100.0 ) E S. 
Missouri.. 9315637743 100.0 --- 0 ---. 3.563.743 — 4.15 — .... "7? 
Sa nn P—-—P——..———:] 
Montana: 7.24 
Bituminous..... 62,934 99.6 254 4 63.188 — 7.24 5.40 ۵ 

Lignite ` 111" 301,280 100.0 B e 301,285 1. I 
— "42M 39 el 18 
Total Montana 364,214 و وو‎ 259 H 364,473 287 3.41 3.35 

New Mexico 2,810,803 87.5 401.110 12.6 3,211,913 2.4 l 
North Dakota (lig- 2.14 
nit l now 2,666,099 97.6 65,836 2.4 2,731,935 2.16 in 3.71 
Ohio 33,623.566 85.4 5,766,155 14.6 39'389 721 55 5.67 
Oklahoma 974.012 100.0 38 ol 9 6.48 5.07 
Pennsylvania ...... 49,821,386 61.4 30,987,068 — 3876 80.308.449 4.1 : 
South Dakota (lig- 4. 
nite)... .... $a 10,000 100.0 qu. € 10,000 ed 344 3.57 
Tennessee 5,824,104 و وو‎ 41,069 VVV 
Uta gg. 2.966.356 47.4 2,625,647 52.6 4,992,003 4.57 6.48 4.09 
Virginia... 111111117 32,952,815 96.8 1,100,100 3.2 34.052.915 et Se 9.07 
Washington 54,758 100.0 وو چو وو سک امھ‎ 
West Virginia 129,463,736 — 86.8 19,727,472 13.2 149,191'208 4. 2.8 11 

Wyoming. 1,470,794 45.1 1,788,999 54.9 3,259,793 3.64 i 
— Yñ. 4.44 

Total........ 434.233.332 84.8 77,854,931 15.2 512,088,263 4.18 6.21 


LIGNITE 
1 
Table 67.—Summary of operations at lignite mines in the United States, 1965, by States 


Eege 


North South 


l 
Item Montana Dakota Dakota Tota 
Montana Dakota Dakota — Total _ 
UNDERGROUND MINES 
8 
Number of mines. 2 1 MER ELS e 
— sar sssi 
4,311 
Shot from solid... net tons 2,970 1,341 --- PM 
Cut by machines... do.... UN cut. --- 
ي‎ a 
Total produetion do.... 2,970 1,341 --- 
Number of cutting machines. T --- Em x 
Average output per machine net tons. "d IE EE 
Underground production cut by machine... percent. =: Pe $5.36 
Average value per ORs $5.72 $4.57 KEE 
9 
Average number of men workin daily.. 7 2 pac 91 
Average number of days worked EE 101 82 --- 870 
Number of man-days worked... 706 164 s 4.96 
Average tons per man per diy... وج سد‎ s ns 4.21 8.18 eae 


See footnotes at end of table. 


_ —— 
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Table 67.—Summary of operations at lignite mines in the United States, by 1965, by States'— 


Continued 
North South 
Item Montana Dakota Dakota Total 
-STRIP MINES 
N xcd of strip mines. 1 28 1 30 
EEN D tons — 

Average value per ton DÉI tons-- EE š eer 24587 : 07 
umber of shovels and draglines. .................. 2 52 2 56 

Average number of men worki i 
ing daily. ß 05 4 325 
Nune number of days worked. 555 249 135 125 197 
Average’ tout te days wotked ee eege ا‎ eg 3,978 59, 488 500 63.966 
per man per da 14.99 45.90 20.00 47.51 

TOTAL, ALL LIGNITE MINES 

Number of mines S ͤ ⁰ ص+‎  +- - - ب٤۹‎ 8 29 1 83 


Ipped by rail 2 

PPE OY 1/727ۃۂ/ / 0 ب>آب-ص‎ 770 296,554 2,030,820 oa 2,327,374 
hei by e 4,126 383, 883 10,000 398 609 
mine. 8 5 317.232 Eé 817,231 
Total JJ. A a DDA 
///%/;öö»W 88 301,285 2.731.935 10,000 3,043,220 
verage value per ton $1.96 $2.14 $4.87 $2.18 

Áverage number ; I 
À of men working daily. 23 307 4 334 
Number number of days worked V 204 194 125 194 
Ave man-days worked 4.684 59.652 500 64,836 
rage tons per man per day yy y 64.32 45.80 20.00 46.94 


17... 1o J O sm... 
1 D 
give of Texas (lignite). 
s Includes coal loaded at mines directly into railroad cars and hauled by trucks to railroad sidings. 
used at mine for power and heat, made into beehive coke at mine, used by mine 


employees, used : ; 
conveyor or tram for all other purposes at mine, and transported from mine to point of use by 


FOREIGN TRADE 


Pride m become an important item to rise and the gap between costs of U.S. 
of World D e, particularly since the close imports and indigenous prices is expected 
tially to ou سوہ‎ and contribute substan- to widen further. Also, ocean transpor- 
ments, r international balance of pay- tation costs have decreased as a result of 
i more efficient haulage in larger ocean car- 
ege Ser is the world's largest riers, and this trend is expected to con- 
50 foreign cadis lies approximately tinue. Although exports fluctuated widely 
Quantities and 9 GE of varying. in previous years as a result of emergencies 
of U.S. coal exports Were p a percent abroad, since 1961, with no significant 
e Nations comprising Ge Y e pois emergencies, they have increased steadily, 
and Steel Communit 5 and there is reason to believe that because 
y. and japan. The ewe eade 
of its high quality and economic price US. 


Price of U.S. coal i 
D E at ports in Europe is . 
competitive with indigenous and other im- coal has become an integral part of the 
Ported coals. Some excellent quality U.S. energy structure of Europe, Japan, and 


Coals are being delivered to Europe at Canada. and that the trend which started 


fro 

pis V to $4 per ton below the mine in 1961 will continue. 7 

cost of 5 coals. The production Imports of bituminous coal and lignite 
Senous European coal continues are very small. 
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and overseas, 1915-65. 


Figure 15—Exports of bituminous coal and lignite from the United States to Canada and 
Mexico 
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Table 68.—Bituminous coal imported for consumption in the United States, 
by countries and customs districts 


(Net tons) 

Country and customs district 1963 1964 1965 
ENEE ee E M = 
Country: 

North America: 
Canada... 267,315 292 ,982 184,328 
J ( DS 51 DER 
South America: Brazil. LITT 3 aes 55 
Europe: 
dd. قب‎ 77 84 ew --- 
United Ki dom. 3 date 3 
Asia: An `. ge E EENG Se 26 13 
e EE 
i DN 261,352 293,059 184,399 
<A 
Customs district: 
AIMER E est 10 10 5 
EE 51 61 
Dakota EE 782 212 1 UM 
uth and S LEE HE سی کن‎ 
Hawaii. pe PA a E 76 18 
lar وم شک‎ E 8 M 51 SE 

Angeles. 8 ~+- 

Mai "Hampshire. — ee 276,471 166,747 
Michigan, ^" Hampshire. ee Ss 1.000 
. 7 s "E 55 
Montana and Idaho 777777777 3,752 14,112 14,907 
e 34 Ge --- 
hio JJC اد‎ N ےت ا‎ Bach 65 --- 
Washington——- See 2,001 46 
dur 261,352 293 ,059 184,399 


! Includes slack, culm, and lignite. 


Table 69.—Exports of bituminous coal, by country groups 


ing New- West Miqu 
Year found- Indies Cé de d 
land) and Bermuda, South Europe Asia Africa pud 91 75 
and Central and America "EET i 
Mexico America? Greenland 
wa ttt 
(average)... 15,125 63 23.747 34.970 
— 15, 29 2 2,045 31.962 4,493 1 ; 
1969 d. 11,223 3 3 1,786 15,275 6.617 5 38.413 
196. 11.461 10 5 2.159 18,284 6,467 2 D 47,078 
196. 13 | 809 6 5 1,933 25,218 6.064 43 33.269 7.969 
1968—— ' 14,241 2 3 2,099 25.092 6,515 17 33,732 50.181 
MD 15,721 2 8 1,996 24.957 7,491 M. 94 4607 00 
! Oceania 


e no t i e 
"Includes Panama ctions except 1961, less than 1⁄4 unit. 
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a تج ےہ‎ e — 4 k^ 5s s 
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W? +7 2 و کو‎ fuel or banker coal loaded on vessels engaged in 10 4 242.885 


-a the phy Í In 12, 223,142 tons in 1253, 25273835 tons in 12% 


153 
COAL-BITUMINOUS AND LIGNITE 


by customs districts 
—Bituminous coal exported from the United States, 
Vank (Net tons) 


Customs district 


1962 1963 1964 1965 
N 


9 
orth Atlantic: . 3.224 1,934 810 15 a 
aine and New Hampshire. 187 € 155 6.355 
New Verk.. 23,300 2,645 68.382 32,229 
lende. 41,048 215.845 E mis 
Rhode Ialanjd—— "ee nid 
: 262 
South Atlantic: 7 3,257,925 2,191.26 
Maryland "ORS R SSeS Reta se Siete ise uu. 24 29,675,818 30, 531.995 31.933. 
/) EE 
Gulf Coast: 455 3,879 17,940 
316 1, 484 321 
e F nM 127 767 4,867 
New Orlen... 1,151 12,304 Ge 
exican border: 56 SÉ 079 
p 49 2o 36,303 pi 10:168 
SE 1.841 3.215 00 
77 8 ` 
Pacific Coast: 1,260 101 
Du c 0 9997 eus doe Se 
EE 0 236 500 400 
San Francisco——————-. 86 8 
CC EE 1.1 I 83,240 
o border: 150.701 160,215 ٦ 53.672 
Chi n LE 10.521 41,056 5 997 1.272 
SES .... 8 7.721 7,101 5.100 7,128 
Vol and Superior 23.489 2,510 = 7,386 
EE 4,777 224 135. 102 117,3: 
Michigan... 7777777777777 Ris iba s 259,223 oos SE 309 
JAA 2.282 2.095 2,310 13 106 x 
Montana nende 9 096 : 160 10,338,542 11,941. Mud 1 672 Í 630 
EE 1.493.491 2,758,490 1.607 35 257.244 
JFF 240 301 148,613 209,4 18,498 
ent LLL T '235 1,462 Des 
Miscellaneous; 2222 E SR 
سج‎ 8 84 pd E Hes 
Kentueky 77 a 30 220 ER zm 
Re pum 
d: dE ,181,361 
Total 88,413,371 47,078,435 47.969, 423 50 


i administered 
Table 72.—Shipments of bituminous coal to possessions and other areas 
by the United States 


(Net tons) 


WORLD PRODUCTION 


i he U.S.S.R. Of the 
, Coal Production thc Unitcd States and the 


throughout the world 
Increased 1.7 


percent during 1965, as com- 
Pared to an increase of 4 percent during 


"P 9 mil- 
total, the United States supplied جات‎ 
lion tons of bituminous coal, ant ; 


n orld output, 
The lower rate of increase resulted in and lignite, or مس ہف‎ = exported. 
Part from the competition of oil and natu- of which 50 mi n = Furopc and Jane 
ral gas in World markets heretofore served principally to Canada, 
by coa], Th 


* Principal increases were in 


1 67 0 18ھ - 235 


pan. 
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Table 73.—World production of bituminous coal, anthracite, and lignite by countries 


(Thousand short tons) 
ne Se es ee 
777! E EE 


North America: 


Canada: 
Bituminous 
Lignite______ E 

Greenland: Bituminous 


Anthracite (Pennsylvania) 
Bituminous 
Lignite 


South America: 


Argentina: Bituminous 

Brazil: Bituminous (ncluding lig- 
nite)... 2... 

Chile: Bituminous (mined) 

Colombia: Bituminous 


Venezuela: Bituminous___._ 


Europe: 


Albania: Lignite 
Austria: 


Belgium: Bituminous and anthra- 
ite 


Lignite 2ھ‎ 
Czechoslovakia: 


Bituminous and anthracite: 
Last 


Cl ege m= بے کے‎ 7 


r ہے‎ e +06 


ungary: 
Bituminous 
EDO e a 
Ireland: Bituminous and anthracite. 
Italy: 
Biturninous and anthracite 
Lignite. ule 
Netherlands: Bituminous and an- 
thracite 
Poland: 
Bituminous 
ignite 
Portugal: 


DONE E سب را بی‎ a Cy 


Bituminous and anthracite bct 
. Lignite 
Spain: 


e 


Bituminous and anthracite 
Lignite. L Ee 
Svalbard ( Spitzbergen): Bituminous: 
Controlled by Norway... 
Controlled by USS.R..... 
Sweden: Bituminous 
U.S.S.R.: 2 


Bituminous andanthracite 
Lignite 


EENG‏ چو 


Bee footnote at end of table. 


e‏ ے ے ے dx p‏ ےہ 
لے wees‏ 
"Sr o‏ 


552% RR 


Peru: Bituminous and anthracite. . 


me e e e wm —‏ ہ9 ہ٭ ہ کے 


Tree — wm wm wm e a 


Bituminous and anthracite. aes 


e 


8.189 8,028 8,702 
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399,959 419,094 456, 228 
3.018 3. 055 2,705 
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8. 29.927 31,191 181. 
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58 , 469 
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4,190 4,707 5,084 r 5,766 
444 
15,207 13,994 14,229 r 13, 
2.303 2,743 2,856 2,870 
487 
07 ' 521 r 421 d 
439 405 408 ee 
220 163 r 109 
701 
415,592 425.9688 485,558 r450, 
147,176 * 144,376 150,665 r 159,975 


COAL-BITUMINOUS AND LIGNITE 155 


Table T3.—World production of bituminous coal, anthracite, and lignite by countries—Continued 


— Í I[y"OəF 1790 
Country 1961 1962 1963 1964 1965 » 
ECL ca LEN i E RE So od E 


United Kingdom: Bituminous and 


anthracite... 213.321 221,0 219,1 216,863 209. 999 
Yugoslavia: 
Bituminou s. 1.447 1,310 1,418 * 1,391 1,289 
Lignite. . 25,089 25,910 28,810 81,139 31,733 
Toni: '1,757,872 71,799,829 71,842,918 71,897,494 1,896,247 
سی اھ‎ ee اس سرت‎ ete 59. - HOOT 
Africa: 
Algeria: Bituminous and anthracite. 86 58 ' 42 1 50 
Congo, Republic of the (Kinshasa, 
formerly Leopoldville): Bitumi- 
OWN کے‎ eis ہا‎ ee em سے‎ on 80 84 101 110 126 
Malagasy Republic: Bituminous... _ 2 "o 2 d 2 
orocco: Anthracite. 452 408 445 441 462 
Ozembique: Bituminous. ` 354 328 312 210 262 
Nigeria: Bituminous. s 669 699 636 r 771 816 
odesia, Southern: Bituminous. . . ` 3,387 3,115 8,020 8,355 e 4,200 
South Africa, Republie of: Bitumi- 
nous and anthracite (marketable) _ 43,613 45,498 46,798 49,513 53,418 
Swaziland: Anthracite and bitumi- 
nous. رہ‎ 77 1 EN PS 14 33 
Une Bituminous 5 2 3 2 1 2 
TA i P 
Bituminous. ee deg : : Ep: d ہے کے‎ --- — 22 
ہے‎ 
| E 48,646 50,193 r 51,858 r 54,520 59,898 
Asia: .. dd i ere 
Afghanistan: Bituminous 3 23 108 125 161 
Cama: Bituminous... . 72 ri 3 18 711 * 11 
jon, Bituminous, anthracite, and 
In ite EV 215,000 215,000 300,000 820,000 330,000 
Bituminous. 72,704 270,538 74,032 
ee E, ا اھت و‎ sns 2,535 
Indonesia: Bituminous... | 777" d r 605 520 651 r 492 430 
jun: Bituminous 258 218 6ء‎ r 213 r 802 * 800 
Bituminous and anthracite 6 9,965 57.377 156,140 4,602 
Lorer ate. Bee 61.225 1.007 762 632 
North: Anthracite, bitumi 
d Unite... 12,996 14,550 r 15,476 r 17,086 21,164 
M South: Inthracit—— 6,486 8,206 9,765 r 10,606 11,296 
ongolia, Outer: Lignite and bitu. 
P E FFF 826 948 931 780 1.091 
hi istan: Bituminous and lignite | . 1,015 1,097 1,370 1,338 1,355 
llippines: Bituminous. 168 180 173 21 101 
pian: Bituminous.. "7777 r 4.764 5.020 e 5,302 r 5,642 5,571 
Leg MEDE 1 119 149 151 ' 115 138 
y (mined a 
tuminous. 7,085 7,156 r 7,496 r 7,872 7,724 
Lignite. "77777 77+ ری‎ , Ç ` r 6,369 6,929 
Vie Nam: Surak annt کے و‎ 4,159 4,668 5,502 ne 
orth: Anthraci | 8,714 ° 4,000 8. 
South: Anthracite -12.12717 433 ts 115 2 de 
SSA * 440,023 r 450,769 r 483,159 r 504, 020 E us و‎ 
Oceania: VVG 
Australia: 178 
ituminous. 886 27 406 27, 840 r 30,691 35, 
New Zealand: rr 18.232 19,193 20.672 21.318 23,197 
Bituminous a r2 890 r 3,047 2,801 
Lignite. 7 "sgr 191 بب‎ '181 175 176 
Lo o EE 48,894 r 49.455 r 51,583 55.231 oleae 
Lignite (to SSS > Segoe 
Of items 
Bitum aate and anth V 725,884 — 750.612 786.755 820,387 816.185 
tion) anthracite (by subtrac- 275 2.273.281 
N eeu os 0 r 2,059,719 71,141,038 2.218. , ۱ 
World total, ail grades (estimate). + 2.736.047 "2,410,331 2.927.833 „3.038.662 3.089.488 


e D 
e 1 P Preliminary. * Revised. 
20 8 preponderant share of low-grade bituminous. . 
Year it from U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
March 20 of year following that stated. 
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ECONOMIC AND TECHNICAL DEVELOPMENTS 


During 1965, developments affecting the 
coal industry were dichotomous in nature. 
Although production increased for the 
fourth consecutive year, environmental 
problems and advancement of nuclear en- 
ergy posed new problems for coal. The de- 
mand for coal was Strong. Electric utilities 
increased their coal consumption for the 
scventh consecutive year and there were in- 
creases in coal exports and in the con- 
sumption of coal at coke plants. For the 
second consecutive year coal made substan- 
tial gains in new market areas. The first 
coal-fired electric generating unit was an- 
nounced for a plant in Mississippi; and 
substantial tonnages of coal will be con- 
sumed by electric Plants announced for 
construction in the Four Corners area of 
New Mexico. Among other places, the 
Power generated at these western plants 
will be transmitted to California, a non- 
coal-consuming state. 

Among the new developments in under- 
Bround mining was the installation of a 
sccond mobile bridge conveyor. This rcvo- 
lutionary haulage system was first intro- 
in 1964. The second went into 
operation in a West Virginia mine and, as 
a result, Productivity from a continuous 
miner increased substantially. Also, with 
this new conveyor unit coal coming from a 
continuous miner is moved directly to the 
main haulage System without the 
shuttle cars. A new carbide-tipped, conical 
bit was introduced for underground min- 
ing machinery which will markedly reduce 
bit costs. Advantages claimed for the new 
bit are as follows: fewer bits are required, 
larger sized coal is Produced with less dust 


nounced which may 


was the ball and socket type roof bolt head 
and plate which makes it easier to install 


reduces roof Sag, 


The use of resin appears especially Promis- 
ing in mines where roof conditions are 


years. This mining system, if EE 
could materially reduce mining costs 7 
substantially increased productivity n 
For the second consecutive year, jode 
est was shown in long walling. A e | 
12 installations were reported, 8 
two operations were temporarily di dis 
equipment modifications. Activity ei i 
wall mining appears still to be in Ad 
velopmental stage; that is, * 
centered on developing new equip i 
and techniques which may establish a p 
r future operations. 

EU peius GE as in the past cus 
years, the emphasis was on pu i 
moving equipment. A 180-cubic-ya inca 
went into operation in southern Son 
and a 3,00-horsepower wheel رت‎ 
started uncovering lignite in North Da 5 
The excavating wheel is the vip ni 
lignite fields of the United States. dio 
first time in several years, there we 55 
announcements received of stripping gd 
els under contract that would shatter x 
ing records. In addition to the 0 
moving equipment, economies in i 
mining were achieved by less spec ee 
mcthods. Not only did some mines j gam 
larger drillholes, up to 15 inches in 15 
ter, but two new explosives were qid 
duced which could lead to wider Td 
of drillholes. A new metalized it 
to prime AN-FO blasting agents eae " 
available commercially which is repo SCH 
lower burden preparation costs by as تح‎ 
as 10 percent. Another new 1 M 
which improves blasting results is i 
tro-carbo-nitrate slurry packaged in po 
cthylene cartridges. ۱ 

۸ tremendous expansion in 115 jan 
age capacity resulted when a 1 5 e? 
hauling truck went into service. 
is powered by two ور پوس‎ ec 
engines mounted on cach end of t iun 
Each engine drives a generator Ben 
powers two electric motors mount 1 95 
each of the outermost axles. The 16 e 
feet long, 15 feet wide, and almost 1 dus 
in height. The truck is equipped wit 7 
wheels and rolls on 16 tires. It is 5 
to operate the 240-ton coal hauler Gen 
either one of the cabs mounted on 
end. l ۱ 
A growing interest in surface mine Wes 
mation was expressed by the Nation, 


COAL-—-BITUMINOUS AND LIGNITE 


industry, by State governments, and by the 
Federal Government during 1965. Several 
State legislatures passed more stringent sur- 
face mine reclamation bills. Many organi- 
zations have expressed concern about recla- 
mation and urged that steps be taken to 
preserve our natural beauty. For the first 
time, the Tennessee Valley Authority asked 
for bids on coal that would include costs 
of restoring land laid open by surface min- 
ing. In response to these increased inter- 
ests, reclaiming mined land to serve useful 
purposes received greater attention of in- 
dustry leaders, Development of recreational 
facilities on mined land was chief among 
the uses, including the development of 
lakes for fishing, boating, and camping. 

Chief developments in coal preparation 
were the introduction of better designed 
equipment. A new high in the capacity of 
single washers was achieved, and the first 
tandem washing table was introduced 
which reduces floor space by 50 percent. 
Increased numbers of dewatering screens, 
thickeners, cyclones, centrifuges, and filters 
were installed. 

There was an increased use of ground 
storage facilities for unit train loading. 
There also was increased use of silo and 
bin storage facilities. The newly developed 
slip form construction technique was used 
in several instances. Bin diameters of 70 to 
80 feet were achieved. The increase of 
ground storage facilities was accompanied 
by renewed interest in stocking and re- 
daiming equipment and improved tech- 
niques for lowering the attendant costs. In 
one instance a tunnel was provided so that 
a unit train could be loaded undcr the 
stockpile. 

Revolutionary methods of coal transpor- 
lation, a trend that started developing in 
1962, made further advances. The transpor- 
lation of coal by unit train rose significant- 
ly to well over 100 million tons. Several 
major railroads began building or ordered 
new hopper cars mainly for unit train 
haulage. Most of these cars were in the 
100 ton class; however, one company de- 
ned and built a 240-ton-capacity all-alu- 
minum car. Water transportation facilities 
alo witnessed significant gains. A 4,320- 
ie diesel-powered towboat was 
Gg : on the Ohio River for express 

I tween the Pittsburgh area and 
9 on the Ohio- Mississippi and Gulf 

ercoastal Waterway Systems, A second 
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occangoing tug and barge unit was put in- 
to service by a Florida power-generating 
company. Both tugs and barges are identi- 
cal and are claimed to be the largest dry 
cargo ocean carriers afloat. Ocean transpor- 
tation continued to follow reforms. The 
amount of coal transported by a supercol- 
lier hit an all-time high. The Sigtina, a 
Norwegian supercollier, broke the coal 
loading record by taking on 70,653 tons at 
Norfolk, Va. The shipment was bound for 
Holland and the vessel maintained a 
schedule of discharging in three days, load- 
ing in two, and making the round trip 
voyage in 28 days. Late in 1964, France 
announced she would construct a large su- 
percollier capable of hauling more than 
80,000 tons of coal. Since that time at least 
six of these huge supercolliers are reported 
to be on the drawing boards of coal-im- 
porting countries. Complementing and con- 
ducive to this trend, Congress passed and 
the President signed a bill to have the 
channel at Hamptori Roads dcepened from 
its present depth of 40 fcet to 45 feet. The 
net result of changing technology develop- 
ment in both overland and ocean transpor- 
tation was that the cost of moving coal 
from mine to market was considerably re- 
duced in many instances. 

Coal's biggest customer is the clectric 
utilities. By late 1965, it was reported that 
62 new coal-fired generating units were 
under construction or would come on line 
by 1971. These units when completed are 
expected to consume some 90 million tons 
of coal each year. Nearly half of the capac- 
ity of these new units will be mine-mouth 
generating units and one-third will obtain 
coal via unit trains. One noteworthy devel- 
opment in coal utilization was madc when 
a Florida company decided on a $3.8 mil- 
lion coal-fired, water desalting plant with a 
capacity of 2.62 million gallons per day to 
serve Key West and adjacent islands. 

During 1965, legislative action at various 
levels of government resulted in laws 
which will significantly affect the coal in- 
dustry. Probably the most important single 
piece of legislation was the Appalachian 
Redevelopment Act, which was designed to 
assist the cconomic development of the Ap. 
palachian States. One section of this act 
deals with mining restoration and author- 
izes the Secretary of the Interior to make 
financial contributions to states rehabili- 
tating arcas damaged by deleterious mining 
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practices, particularly at abandoned mines. 


The Federal Government may provide up 
to 75 percent of the cost involved. The act 
also provides for the Secretary of the Inte- 
nor to conduct a study of strip and surface 
"mining and submit a report with recom. 
mendations to the President. The public 
concern for air pollution is evidenced by 
the more than 275 items of air pollution 
contro]. legislation introduced in 37 states. 
Of this total, 33 items were passed in 15 
States. Efforts. also were made to establish 
eflective means for controlling stream pol- 
lution. A comprehensive study of acid 
mine drainage Problems was started in 
Pennsylvania by scientists of the Depart- 
ment of the Interior's Geological Survey, 
Bureau of Mines, and Bureau of Sport 
Fisheries and Wildlife, and of the Common. 
wealth of Pennsylvania. The Project is 


potable water, Electricity will be Produced 
at the same time and coal will be used as a 
a 5-million-gal- 
lon-per-day Plant can make potable water 
for 33.3 cents Per 1,000 gallons. 

Coal research Programs were intensified 
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by the coal industry as well as by deen 
and State governments. Carbon black a 
in quality to that produced commera ۱ 
has been made from coal in laboratory 
tests. A series of full-scale boiler I 
showed that ash fouling 5 
with a high sodium content in lignite s 
as a fuel at a large clectric utility. pin 
and coke breeze made from . 2 
proved as good as low and medium E : 
coals when used in coking blends. T 
tion of this blending technique could ae 
Western coke producers less dependen 7 
lower volatile Eastern coals. A Mee 
using coal for treating sewage was Ke " 
fully demonstrated. In this pes je 
moves solids, phosphates and دی‎ 
gcnts to a greater extent — 
conventional activated sludge eege 
The application of computer parue 
techniques at a large coal وس‎ SC 
with increasing the productivity he 2 
cent. ۲10:110 combustion of 1 
achieved for the first time in a boile تی‎ 
nace. Successful development of تقو‎ 
bustion technique could reduce aps wi 
coal-fired equipment and piu Te 
lution. During 1965 many Federa eech 
and industrial coal research yes 
placed increasing emphasis ics of ak 
Projects related to the dual pro 

and stream pollution. 
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GENERAL SUMMARY 


Production of Pennsylvania anthracite 
totaled 14.9 million short, or net, tons in 
1965, a decrease of 14 percent from that of 
1964. Of this total, 35 percent was pro- 
duced at underground mines, 40 percent at 
strip pits, 20 percent from culm and silt 
banks, and 5 percent from river dredging. 
When compared with tonnages produced 
in 1964, underground production declined 
10 percent, that from strip pits 17 percent, 
and that from culm banks 14 percent. Out- 
Put from dredging operations remained 
about the same—decreasing less than 1 
Percent. 


Total value of the 1965 output was 
$122.0 million, 18 percent less than in 1964. 
Production of pea and larger sizes declined 
18 percent from that of 1964 and the buck- 
wheat No. 1 and smaller category, 11- per- 
cent. Although the pea and larger sizes 
amounted to only 37 percent of the year's 
output (39 percent in 1964) , they account- 
ed for 52 percent of the industry's total 
revenue because of the higher prices re- 
ceived for these sizes. The average value 
for the pea and larger group of sizes was 
$11.70 per net ton £o.b. preparation plant, 
à lots of $0.68 or 5 percent, while the aver- 
age for the buckwheats was $6.24, a loss of 

10 per ton, or 2 percent. As a result, the 
average value for all sizes decreased to 
$8.27—-$0.48 less than in 1964. 


Apparent consumption of anthracite in 
the United States during 1965 was estimat- 
ed at 12.9 million tons, a loss of 10 per- 
cent. Although use data are incomplete for 
anthracite, the decrease in apparent con- 
sumption indicated a decreased demand for 
all sizes. 

Exports of anthracite totaled 900,000 
tons, a decrease of 46 percent from the 1.6 
million tons shipped to foreign countries 
in 1964. The decrease was attributable to 
the trade with Western Europe, which 
dropped 84 percent. However, a more accu- 
rate measurement of the importance of ex- 
ports to the industry can be obtained by 
adding the quantity shipped for use by the 
U.S. Armed Forces in West Germany to the 
tonnage reported by the Bureau of the 
Census. This computation indicates that 
approximately 1,981,000 tons were actually 
exported, or about 13 percent of the total 
1965 production. 

With the decline in production of 13 
percent the average number of men work- 
ing daily at anthracite operations in 1965 
also fell (15 percent) to a total of 11,132. 
As the reduced force worked 204 days, 10 
less than in 1964, the total number of 
man-days worked declined to 2.3 million, 
or 19 percent less than in 1964. The pro- 


1 Mineral specialist (coal). 
3 Supervisory statistical officer. 
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ductivity rate again established a new 
record, 6.55 tons per man-day as compared 


with 6.11 in 1964. 


The overall injury rate in the industry 
decreased to 65.65 Per million man-hours, 
compared with 67.07 in 1964. A total of 8 
men lost their lives at anthracite opera- 
tions (24 in 1964) , at a frequency rate of 
0.49 per million man-hours (1.18 in 1964). 


Table 1—Salient statistics of the Pennsylvania anthracite industry, 1961-65 
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Nonfatal injuries totaled 1,067 during the 
year compared with 1,342 in 1964; the rate 
decreased from 65.89 in 1964 to 65.16 in 


1965. 


Table 1 includes salient annual statistic 
for 1961-65; selected historical data for 
1930-65 are shown in table 2. Table 3 
shows monthly developments in the indus 
try in 1965. 


geegent 
% me me „„ 


Production: 
Preparation plants 
net tons 
Dredges NE 
Used at collieries for power 
and heat net tons 


Total production do 


.. ہہ “ید لیر Value of‏ 


Average sales realization per 
net ton on Preparation plant 
shipments (excludes dredge 
coal) : 

Pea and larger 

Buckwheat No. 1 and 
smaller 
All sizes 

Percentage of total preparation 
plant shipmenta (excludes 
dredge coal) i 

Pea and larger 
Buckwheat No. 1 and 


smaller .... ت9‎ 00 
Producers’ stocks at end of year 1 
t = 

Exports Ge ege 
Import- do..... 


Average num r of 
Worked Dee RR: 


verage number of men work. 
ing daily "TT 


Output per man per day 


net tons. 
Output per man per ear do ` 
ntity cut by machine do^ 


Quantity mined by strippi do. 
Suandty d by machines 
un 


Distribution: 
Receipts in New England 5 


do 
Exports to Canada 5 do 
ge Ear into vessels at Lake 
e 


— * net tons... 
Receipts at Duluth. * 


Superior? _____ -—-do..... 33,474 26,516 82,615 47,649 s, 
—— — 


: Anthracite Commi 


This series di s 
tus Br es discontinued, 


16,655,847 
145,498 


45,094 
17,446,489 


$10.80 
$6.32 
$8.26 


48.4 
56.6 


232,520 
1,485,335 


792 
15,900,000 


236,166 
1,246,646 


8,377,778 


634,435 
965,576 


221,435 


16,015,366 
126,666 


151,614 
16,893,646 


7,588 
14,300,000 


204 
14,010 
5.92 
1,208 
277.587 
6,822,207 


3,065,364 
495,390 
892,488 


196,440 


17,415,365 
691,370 


160,649 
18,267,384 


$11.66 


$6.48 
$8.64 


42.4 


57.6 

(?) 
8,357,340 
4 4,625 
14,100,000 
216 
18,498 
6.27 
1,854 
240,427 
7,467,842 
8,665,962 


~ 


422,012 
794,686 


191,609 


16,885,700 
704,748 


148,803 
17,184,251 


$12.88 


.56 
$5.93 


40.8 
59.2 
(3) 
1,576,097 
NA 
14,400,000 
214 


417,080 
7,177,188 


8,455,084 
$31,780 
686,867 


216,590 


028,269 
S 699,861 


142,829 
14,865,955 


021,261 
$140,887,541 $184,093,874 $158,608,442 $148,647,575 $122, 


$11.10 


6.48 
e 


S. Dep t of Co ts to U.S. military 
forces. See Nore, tables $ and oa 1961-65 export data does not include shipmen 


$ Import data di 


scontinu 
: ed with August 1963. 


Divi of Life. 
r pig and Coal Exchange, ےےل ہمان‎ sion on the Necessaries 


Ohio. 


Corps of Engineers, U.S. Army, Duluth, Minn. 
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7 چ‎ 1.254. $40 1.565, 
r . RS .. . 1215.0 1,094.09 1.24. % 1.127. 
* „ A ard wash 18 
„„ 495147 — 39:325 SLI وی‎ ES 444.55 «i 
% P dici w 745.758. و وش ں‎ 8844 Gate, ls dí 
„ CC CN COME 5.724 1.241 10.51 10. 
Lare کس و‎ 13.128 34.033 19.539 
Saws re ban 2 ئ ا‎ — u نوس‎ 
Í Aa ze (ye tary, رت ہے‎ $o aaa — — — 4.997 
K. xt Ir ant 8 rr! — — — 
Upper lake deck traje; $ 
Kers. yta: "as 
sterio ___ __ nnnc ری شر‎ —TI“U 7,598 
ps Gee کے ےت‎ 657 650 656 1,423 I 
Dict veres (readings): 7 66 1 " 
Lake Supering "d 751 453 587 
lave MiR 1,387 1,300 1,091 513 : 
j 1 
New Ergiand receipts: , 23.848 35, 
Ey Kail 1 — 13,257 13.416 11.973 13.054 13.13 sd 
Hun 32.116 22.542 42412 —— 45. 
In hit uni ermasurnption and 
Aka by: € 
Klertrie utilities: 9 176.520 183.75 
62.808 70 1.133.577 
noaumptian ... 75.035 166.074 182.064 1 705 1. 
. „ 1,174,933 1,121,548 — 1,107,248 — 1,133,489 — 1,127 : 
9 
Coke planta: 42.078 99, 
E 3,264 ° 86,581 
izing .. 40.544 36.797 46.408 43,2 68,435 
1 a dan. : ee 103,820 82,080 69,019 69,026 
Btocka on Upper Lake Docks: * 42 4 10 a 
Lake Superior 7 574 121 108 4.358 11.369 
Lake Michlzan ae 5.303 4,683 4,248 
Reg 
Btocks in retail dealer yards: 10 12.000 257,000 316.00 
Chestnut and larger 251,000 195,000 158,000 123000 33.000 19.000 
ZZ Qo oon 36,000 30,000 1000 11 000% i00) و‎ 
Buckwheat No. 1 and rice. 200,000 150,000 116,000 , Ee 533,000 
[o -.-ں>‎ 70777577 487,000 875,000 304,000 814,000 e 
000 
Retail dealer deliveries; 10 54.000 11005 
Chestnut and larger 243,000 221,000 173,000 30805 14.000 Cam 
Cn! 49.000 50,000 42,000 62.000 48,000 
Buckwheat No. 1 and rice. 102,000 99,000 86,000 . 


203,000 

3 1.000 

Total ٦ 394,000 — 370.000 301.000 188,000 11 
—— . کت‎ 


Wholesale price indexes (1957- 
50-9100): F.o.b. mines: 11 


83.6 
88.6 0 
Chestnut |... . 100.6 00.6 100.6 SEO 85.0 SC 
FFF 101.8 101.8 101.8 a 86.4 109.4 
Ruekwheat No, 1 97.6 97.6 97.6 109. 109.4 
Buckwheat No. 3 


„5 109.4 109.4 109.4 A 
eee mn Wi wi wi M 


! Furnished by the initial carriers. 

3 Pennsylvania Department of Mines and Mineral Industries. 
' Ansocintion of American Railroads. 

*Ore and Coal Exchange, Cleveland, Ohio. 


Duluth, Minn- 
* 1004 data furnished by Lake Superior Area Office, Corps of Engineers, U.S. Army, 
1905 data obtained from Skillings’ Mining Review. 


direct reports to ER 
* Data courteously supplied by Upper Lake Docks Coal Bureau, Inc., and 
Bureau of Mines. 


Commonwealth of Massachusetts, Division on the Necessaries of Life. 
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In the Pennsylvania anthracite industry in 1965 


otherwise indicated) 
S حول ج‎ E کچ‎ es ne سے‎ 
Change S 
July August September October November December 17 19 15 
(percent) 


KEE 


1,209,000 1.244.000 — 1,818,000 — 1,221,000 1,208,000 1,238,000 14,866,000 — 13.5 17,184,000 


642,165 622,586 682,767 656,728 565,086 578,872 7,149,125  —16.1 8,524,758 
444,814 425,271 482.687 524.231 592.114 703.018 6,811,607 — 13.4 7.861.857 


12,449 12,456 13,058 12,038 11,769 11,260 186,904  —17.5 166,021 
27,598 27,669 5,748 67,323 19,581 9,826 224,460 +8.6 216,590 

49 1 ,5 82.4 ہے 906 em‏ ےھ À — — — ' a» um om‏ ——— 4 9 ہو ہے سے وہ جم دہ کی 
Wee 23,597 — 50.5 47.649‏ „ 1820 خاد 6.780 
24,596 ا ` emma ĩð r‏ ك SSV c‏ 
13,091 20.9+ 15,827 874 480 798 1,850 976 521 

9 18 6 5 —————— —— 1.325 —95.5 29,700 

1,018 1,888 1,075 1,688 1,280 1,152 18,834 wt 14,359 
24,729 19,822 21,836 22,957 24,105 17,518 241.688 —27.2 381.780 


82.494 88,280 129,100 108,252 68,558 65,560 860,630 —46.0 1,575,097 


183,569 202,951 178,108 180,689 177,959 188,690 2,158,207 —8.6 2,239,319 
1147710 1,159,834 — 1,154,828 1,186,542 1,158,745 1,087,682 1,087,682 — 12.8 1,247,238 
$6,055 41,879 41,282 46,868 46,224 46,883 507,207 T2 492,318 
95,502 96,629 104,889 118,935 125,057 133,999 133,999 8.6 129,342 


29 11 5 22 um c em ہے‎ — 2 2 — — emm — m 1,182 
10,259 9,846 10,121 9,276 8,476 7,698 7,698 -+27.6 6,033 
اا ل ججج‎ 


812,000 812.000 808.000 296,000 288,000 267,000 267,000 —12.7 806,000 


99.000 87,000 42,000 39,000 38,000 34.000 34,000 —8.1 37,000 
206.000 208,000 — 223,000 220,000 226,000 — 204,000 204,000 —16.0 243,000 
JJ 0ے‎ Lu p ' oM. 800 
$67,000 — 557.000 573,000 555.000۸ 552.000 505.000 505,000 —13.8 586,000 
UU ا ل‎ — 
96,000 — 106,000 — 184,000 208,000 191,000 226,000 1,829,000 —1.3 1,854,000 
15,000 — 15,000 20,000 29.000 32.000 52,000 374.000 —11.2 421,000 
99,000 102,000 43,000 46.000 60,000 84,000 923,000 —12.8  1,059:000 


۔_۔ 9 _ . —ͤ ͤ— — 


211,000 223,000 197,000 288,000 288,000 862,000 8,126,000 — 6.2 3,334,000 
———— .- rT oO 


87.0 87.0 87.0 90.4 90.4 90.4 904 —6.6 96.8 
88.0 88.0 88.0 89.8 89.8 89.8 91.2 —68 97.9 
88.4 88.4 88.4 90.7 90.7 90.7 90.5 —4.2 94.8 
109.4 109.4 109.4 109.4 109.4 109.4 109.4 +4+16 107.7 


WE) Department of Commerce, Does not include shipments to the U.S. military forces. 


r Federa] Power Commission. 
ducia timated from reports submitted by a selected list of retail dealers located outside the pro- 
region. 
" Bureau of Labor Statistics. Based on data obtained from authorized trade publications. 


Nore —Acecordin : of thracite 
Ñ £ to the Association of American Railroads, 1,246,261 net tons anthrac 
15 ported to Europe during 1965 ‘compared wtih 2,005,763 tons for 1964. Of this total 1,133,409 
This was consigned to West Germany and the Netherlands, including exports to U.S. military forces. 
compares with 1,862,189 tons for 1964. 
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SCOPE OF REPORT 


Les m oy Caves refer uct to am- 
tee ag وہر‎ rel F m tbe 
Ute tt, fan Au. Comsoramsealth of 
Priest uin 
T'si ise A Arhanes Colorado, 
‘ew Merys, مرو‎ nia, and Washington is 
HZ ated eck uE oal and lignite 
ID he E: Un 


Ferny vars 


eral trade usage into three regions: The 
Wyoming, which is coextensive with the 
Northem field: the Lehigh, which includes 
the Eastern. Middle field and that portion 
of Tamaqua: 
which encompasses all 
Middle field and that part 
of the Southern field west of Tamaqua. 
Bureau statistics on production, value, 
and transportation methods are compiled 
alment entirely from reports submitted vol- 
untarily by operators of Preparation plants 
and dredges. Estimates 
unreported tonnage from data published 
by the Pennsylvania Department of Mines 
and Mineral Industries and other sources. 
Questionnaires are also sent to operators of 
underground mines not equipped with 
Preparation facilities and to contractors en- 
gaged cither in strip mining or in reclaim- 
ing culm and silt banks. From these re- 
ports information js obtained on 
run- of- mine Production, names of plants to 
which the raw coal is shipped for Prepara- 
tion, types of mining equipment used, and 


the amis. feds. and Tegions in which 
De rene production originated. 
These reports are used also to eliminate 
dupixate reporting and to obtain the vid 
pe with calendar vear 1961, Bu- 
rau procuction data have been presented 
bv carrier method (rail and truck) , rather 
than as shipments to points inside (local 
sales) and outside the producing region. 
Also. since 1956. statistics on emplovment 
in the Penn Kania anthracite industry 
have been compiled from the Bureau of 
Mines questionnaire, Mine Injuries and 
Emplovment—Penns Kania Anthracite, t0 
lessen the reporting burden of respondents 
Bureau emplovment data include رما‎ 
tion, development, maintenance, SE 
sorv, shop. and technical personnel, P 
partners or firm members who perform i 
ties direclv related to coal production. 
Sales and office workers and others not con- 
nected with production are excluded. ۱ 
Summarized distribution data appearing 
in table 28 are collected by the ae 
from producers, wholesalers, and Sep 
operators by coal year (April 1 to de 
31) rather than calendar year becau Se 
former conforms more closely to the a : 
heating season. The complete ۱ سیت‎ 
presents detailed information on 1 
by sizes and method of movement to se | 
ed markets in the United States and yer 
da. Copies may be obtained by hie i 
the Bureau of Mines, U.S. ees j 
the Interior, Washington, D.C., 20240, SCH 
the Publications Distribution Section, 
Forbes Avenue, Pittsburgh, Pa. 15215. 


; d 
the Pennsylvania Department of Mines p 
Mineral Industries, the Association 7 
American Railroads, Commonwealth 
Massachusetts, the Ore and Coal ا‎ 
and the Anthracite Institute for ec 
tinued cooperation. However, as it ue 
have been patently impossible to Ls; He 
this chapter without cooperation و‎ 
industry, the Bureau also Vaga id 
cere appreciation to hundreds of p Se 
who voluntarily submitted annual repo 
on their operations. 
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PRODUCTION, MINING METHODS, AND EQUIPMENT 


Production of Pennsylvania anthracite 
totaled 14.9 million short tons in 1965, a 
decrease of 2.3 million tons, or 14 percent, 
from that of 1964. All sources of produc- 
tion registered declines, ranging from less 
than 1 percent for dredging operations to 
17 percent for coal mined by stripping. 
Underground production rose to 35 percent 
of total production, compared with 34 per- 
cent in 1964; strip pits accounted for 40 
percent (42 percent in 1964); culm banks, 
20 percent (the same as 1964); and river 
coal, 5 percent (4 percent in 1964) . 


Each of the three producing regions 
showed losses in 1965. In the Lehigh re- 
gion, total production was 7 percent less 
than that of 1964, with decreases of 6 per- 
cent in production from strip pits and 11 
percent from culm banks; however, pro- 
duction from underground operations in- 
creased 2 percent. The Schuylkill region 
decreased output 16 percent, with the loss 
from underground mining amounting to 17 
percent and from stripping operations, 21 
Percent, The amount of coal recovered 


MILLION NET TONS 


1950 1955 


from culm banks and from river dredging 
declined 13 percent and less than 1 per- 
cent, respectively. The Wyoming region re- 
corded losses in each category; under- 
ground, 2 percent; strip pits, 25 percent; 
and, recovery from culm and silt banks, 20 
percent. The Schuylkill region contributed 
49 percent of the total production, a de- 
crease of 2 percentage points from 1964; 
the Wyoming rcgion's production rose 1 
point from 30 to 31 percent; and the out- 
put from the Lehigh increased from 19 to 
20 percent. Each of the major producing 
counties showed production losses—output 
in Northumberland and Columbia counties 
each declining 26 percent; Lackawanna, 23 
percent; and, Schuylkill and Luzerne coun- 
ties, 10 percent. Data on production by in- 
dividual sizes, and in percent of total, are 
presented in tables 4, 5, and 6. Data for 
counties, regions, fields and source of pro- 
duction are included in tables 7, 8, and 9. 
Figure 1 shows trends in anthracite ship. 
ments, by regions, for 1950—65. 


1960 


Figure 1.—Pennsylvania anthracite shipped from the Lehigh, Schuylkill, and 
Wyoming regions, 1950-65. 
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Table Sizes of Pennsylvania anthracite prepared at plants ia 1965, by 
regions, in percent of 


(Excludes dredge coal) 
SS و ا و‎ A 


Lehigh region Schuylkill region 
Size Shipped Shipped Shipped Shipped 
by rail by truck Total by rail by truck Total 
س ي‎ Ee 
Lump 1 and broken — — 2 — des ée, کے ےد‎ — zem -—— 
ا‎ 6.7 0.5 3.9 2.0 0.1 " : 
Dore — ——ÀÀ—————Ó— AE AN 16.7 5.9 11.8 10.0 10.6 120 
bip 8 کے سم مھت ہہ مات ات وت رج‎ 14.1 15.9 14.9 8.3 14.9 3 
T اک ا‎ 6.2 13.3 9.4 6.6 9.8 
Total pea and larger 43.7 $5.6 40.0 26.9 35.4 81.7 


Burrwbezt No. 1 دی مات ادات‎ 6.6 15.2 10.5 11.3 e l 
uren zz No. 2 trice) o- 3.1 17.2 9.5 13 15.3 13.5 
bacecwtweazi No. 3 (barleyf) ] as 1.2 13.8 10.2 11.2 45 65 
o — ei 41 5.5 Si 83 — 141 
Lure vural Xo. 5 —— AE KE el eee 21.9 1.1 12.5 23.1 23 11.6 
یو ہر‎ 3% 10.8 13.0 11.8 10.6 12. 
تھی ے۔  کس ےھ‎ S L = NR 
ckwheat No. 1 and 
Toral bo EE ere 56.3 64.4 60.0 13.1 64.6 683 
. 963 ^ 644 — 600 28-1 — 646 32 
Wyoming region ? Total 
VJ یہ‎ aE سو عو موی‎ E 
Lump? and broken |... 0.1 (9) (*) (9 رو‎ a 
Lu J 9.7 0.1 4.7 5.6 83 — 1M 
)))) KP 24.8 6.1 188 is 15.2 14.1 
Pe —— q (CENE WE Te 127 109 
SE 
Total pea and larger — 608 $8.7 49.2 41.8 36.4 
س‎ . — 
122 
Buerwheat No. 111 — 102 17.1 18.8 * in 9.1 
bucrwneu: No. 28 — 58 12.4 = 113 1234 114 
bucrwnent No. 8 (harley) ) — 14.7 7.0 10.7 21 4.0 $4 
bucrwnen: No. 42222 4.4 3.2 3.8 TE 5.0 10.5 
bucrwnest No. š EES 4.1 1.8 2.9 e 14.8 113 
O: EEGEN 19.8 10.4 ‘ 
سے‎ 98 Ge "8 M8 MP 


Tota bo N 1 d 61.0 
e 1سا کھت‎ 39.9 613 50.8 582 e 


? Quant nr of jump inchoded is insignificant. 
: ineiuGer Various Izeg of 


d dollar value. 
buckwheat Nos. 2 to 5 and coal of relatively low 
i ` intiuuer Sull var County. 
— inar ( 3 percent. 
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(Excludes dredge coal) 
Lehigh region Schuylkill region 


1961 1962 1963 1964 1965 1961 1962 1968 1964 1966 

Lump! and broken (1) P نے ات‎ (3) (2) (2) (2) "E 
Ker... S ور 09 11 09 06 39 33 28 31 18 مس‎ 
1» 11.6 10.7 9.7 118 118 12.0 12.2 11.9 11.3 108 
Obestnut 77. — 15.9 125 11.7 141 149 15.8 15.4 15.0 142 12.0 
67. ot 112 10.8 10.1 10.3 94 103 10.7 103 9.1 84 
Total pea and larger. 40.5 37.1 33.8 39.5 40.0 38.7 39.2 38.3 35.5 817 
Buckwheat No. 1 123 110 98 104 105 11.7 12.4 12.8 118 11.9 
Buckwheat No. 2 (rice) |. 89 86 8.7 105 9.6 92 95 97 93 101 
Buckwheat No. 3 (barley). 102 وو‎ 9.8 11.0 10.2 12.0 11.1 11.2 11.7 18.5 
- ckwheat No. 4 7 77 9.0 68 78 68 55 7.2 7.2 6.8 66 65 
. No.5 .. 11.1 106 16.8 Se 12.5 10.8 12 E : 13.8 n Í 


KEE 17.1 18.8 11.8 10.4 12.3 
Total buckwheat No. 1 
and smaller ________ 59.5 62.9 66.2 60.5 60.0 61.8 60.8 61.7 . 68.8 
RE 


Wyoming region * Total 
pe! and broken — 01 ( ( رم‎ (3) 01 () () (6) () 
نہ‎ — — 19 44 49 4 6 4.7 12 25 26 25 2.8 
o ge vd! 15.3 15.8 16.7 15.2 165.0 13.0 13.2 13.0 12.6 12.1 
be TË ——.— 20.2 17.7 18.5 17.3 166 17.3 15.6 16.4 15.2 14.1 
— ——— 14.5 18.8 13.9 129 129 11.8 11.8 11.4 10.5 10.0 
Total pea and larger 620 51.7 64.0 50.0 49.2 48.4 48.1 42.4 40.8 39.0 
ج‎ — 
Buckwheat No. 1 _ 15.1 15.1 15.1 13.9 13.8 12.9 13.1 12.6 11.9 12.2 
: eg No. 2 (rice) | 9.4 91 93 9.2 وو‎ 9.2 92 98 9.5 97 
ie No. 3 (barley) 113 10.5 10.9 10.3 10.7 11.5 10.5 10.8 11.1 11.9 
سا‎ O 80 23 24 22 3.8 61 54 66 53 54 
heat No. 5 77 43 48 4.0 8.1 2.9 8.7 9.5 10.8 9.9 10.5 
"e 49 6.5 A43 118 104 82 9.2 8.5 11.5 11.8 
Total buckwheat No. 1 س‎ 
EE 48.0 48.3 46.0 50.0 50.8 56.6 66.9 57.6 59.2 61.0 


itity ei Ys P included is insignificant. 
: percent, 
im various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
Sullivan County 
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Table 7.—Proéection of e r im 1965, by regions 


CODE 


Production 
Reg vm Kasl Zh. mer. u Tre sh. pments Ccul-ery fuel Total 
"Ter e 
Net ums Value! Met torna Vaine) Net 


tine Value Net tons Value! 


Lebiveh - Prep- 


Nn 
planta noana 1.217.175 $12,943,228 1.242.712 $12,964,549 8.153 $72,329 2.966.043 226.100.164 
7 ہے‎ — M; — eee — = = . ̃ ͤ— 
Behuylkili: 
Preparation 
planta ... 2,476,478 21.100.043 3.784.689 30,380,212 7.508 60.749 6,648,675 51.541.004 
Dredgen ۔۔۔‎ 557. % 1,652,471 142.188 482,403 600 1,800 700,457 — 4 
6 DM کے تد تہ سس سس سی‎ m mms 
Tatal 
Bchuylkill. 3,424,147 22,952,514 3,906,877 30.362.615 8,108 62,549 7,349,132 53,877,678 
, aM — EET NEL EL RP TEE I - E I Rr m ف7طٗت تج" ےت ہہ ۔‎ —— 0000 
Wyoming: 
Preparation 
pinnta? .. 2,097,248 22,010,544 2,326,976 19,837,573 126,566 195,308 4.550.780 42.048.425 
ve — SE 
Total: 
Preparation 
planta ... 6,588,891 67,073,813 7.434.378 62,282,334 142,229 328,446 14,165,498 W 
redes 57.669 — 1,852,471 142,188 482.403 600 1.800 700,457 2,336.67 
Grnnd 
total ... 


7,146,660 58,926,284 7,576,566 62.764.737 142,829 330.246 14,865,955 122,021,267 


! Value given for shipments is that at which coal left possession of producing company; does not 
Include selling. expenses. 


! Includes Sullivan County. 


Table 8.—Pennsylvania anthracite produced, 1961—65, by fields, in net tons 


FSS‏ — س 


Field I 1961 1962 1963 1964 EL 
See — — 
Knatern Middle: Brenkers and 
washerles - -- 2,002,168 — 2,257,088 2,657,499 2,188,777 — 2,026,884 
لم سجحطیٹے‎  ——[rSr"rc-(-=>==——— 


Western Middle: 


— — 


9 
bender“ and washerles سے‎ 4,673,983 3,725,278 4.220.464 4492491 3.4 
Weines NEN 58.287 41.105 36,095 33.667 ; 
i ۱ 6 38.0955 8356600 `" 
` 3 190 
Total ََبییببب‎ ۹۵۶۳۶۹ 4,732,270 3.764.878 4,306,549 4.526.158 84641" 
Nouthern: 875 
Mrrnkera and washerleg _____ 4.486.037 4,515,339 4,857,977 4,591,944 4.864.226 
Dreduea J... ec LL LLL. is 687,561 685.946 655.635 671.581 : l 
See 
Teta ہل‎ See رر‎ 5,173,598 5.201.285 5.518.612 5,263,525 (4.824 
eeng 
Northern: Ureakera and 
780 
o b. 58 ;. 408 8.670.945 5,789,724 5,205,791 4.585 
Total: o 
5,4 
(akere and washeries _-.._ 16.700.591 — 16,166.595 17.578.654 16479008 — 14107 
Riad cc 80ب‎ 145,848 727,051 691.730 105,248 


— MR 5,959 
جج مشاہ‎ ---—--- 17.446,39 16.893.646 18.267.884 17.184.251 14.865 
W mer 18,267,884 kuwa ws 


- - . — 


t ln ebben Sullivan County. 
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Table 9.—Production of Pennsylvania anthracite in 1965, by counties 


7 Production 
County Rail shipments Truck shipments Colliery fuel Total 


caster, and 

Snyder . 557,329 $1,850,771 95,389 

bonn 345,009 8,108,820 10,471 
Columbia s nc 460,782 4,215,739 144,982 
Dauphin 117.409 427,715 73,611 
Lackawanna 395,916 4,004,997 308,114 
penis EN ا‎ 182,897 1,292 
ہش‎ ,648, 25,676,738 2,674,127 

and oo. 523,954 3,106,552 1,053,166 
Schuylkill ---- 2,067,638 16,287,172 8,131,330 
ulivan `. | 70 563 22,445 
usquehanna _ 761 5,325 1,633 

Total 7,146,560 58,926,284 1,576,566 

! Value given 
not. include selli 

Underground Mines.—Production from 


underground mines again decreased sharp- 
ly (592000 tons less than in 1964). The 
decrease was attributable primarily to the 
sharp decline in the shipment of fresh- 
mined large sizes to European markets, ex- 
E of the anthracite shipped to U.S. 
Mio Forces in West Germany. Of total 
" erground Production, the Lehigh re- 

n accounted for 2 Percent (1 percent in 

): the Schuylkill region dropped to 49 


for shipments is that at which coal left possession of producing company; 
ng expenses. 


$309,707 _ __ 652,718 $2,160,478 
253,189 590 33.020 416.076 8.365.029 
1,207,185 292 2.444 606,056 5,485,368 
378,330 50 350 191,070 806,395 
3,267,557 574 8,594 704,603 7,276,148 
TT 30.362 192.620 
22,602,385 133,214 257,777 5,456,064 48,535,895 
8,446.224 670 2,450 1,577,790 11,555,226 
26,149,132 ,439 60.611 5.206.307 42,496,915 
126.5322 2a 22,515 127,095 
14,773 ll cL il 2,394 20,098 
62,764,737 142,829 330,246 14,865,955 122,021,267 


does 


percent (53 percent in 1964); and the 
Wyoming region rose to 49 percent (46 
percent in 1964). In the Lehigh region, 
Production from underground mines rose 
slightly (2 percent); however, production 
in the Schuylkill and the Wyoming regions 
declined—the Schuylkill by 528,000 tons, or 
17 percent, and the Wyoming by 65,000 
tons, or 2 percent. Detailed data on pro- 
duction by source, fields, and regions are 
shown in tables 10 and 11. Figures 2 and 3 
show trends in production by source. 


fresh-mined, 


Fresh-mined coal 


Table 10.— Pennsylvania anthracite produced in 1965, classified as 
culm-bank, and river coal, by fields, in net tons 
—____Fresh-mined coal — č 


Underground mines From From 
Field culm river Total 
Mechan- Hand Strip pits banks dredging 
ically geck Total 
loaded oaded 
Eastern f 
Wes dëi OU 42,916 14,368 57,284 1,289,289 680,311 __-__- 2,026,884 
Southern de 256,544 724,615 981.159 1,619,508 927.207 36.231 3.464.190 
Northern 177777 ----- 399.161 1,249,435 1.648.596 1,905,244 606,035 664,226 4,824,101 
eee 2,547,413 62,537 — 2,609,950 — 1,224,856 — 715974 — . 4.550.780 
Total 700,457 14.865.955 


2,050,955 


1 
Includes Sullivan County. 


5,296,989 


5,938,982 2,929,527 
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Table 11.—Pennsylvania anthracite uced im 1965, classified as fresh-mined, 
rue Bank and 5 by regions, in net tons 


Fresh-mined coal 


Underground mines From From 
Region — — —— — س‎ culm river Total 
Mechan- Strip pita banks  dredging 
à Hand 
ically loaded Total 
loaded 
222 س‎ CERE ERR 8 
0-0 42.916 $9,998 82.914 2,050,041 — 833,088 — ------ PD 
Schuylkill 2 655,705 1,948,420 2,604,125 2,664,085 1.380.465 700,457 7. 50.780 
Wyoming 2.547.418 62.537 2,609,950 1.224.856 715,974 ------ 4,550, 
ھا‎ EE 88 
Total 3.246.034 2.050.955 5.296.989 — 5,988,982 — 2,929,527 700.457 14.865.255 


r y ا ا‎ ee d ⁰y 8 


! Includes Sullivan County. 
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Figure 2—Production of Pennsylvania anthracite, by sources, 1950-65. 
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‘gure 3.— Production of Pennsylvania anthracite, by sources, 1950-65, in percent of total. 


e Strip Pits.—Production at stripping opera- 
ons declined 17 percent in 1965. Each of 
Producing regions reported losses for 
year. In the Schuylkill region, which 
i n the leader in this type of mining 
Many years, strip output declined 21 

t from the 1964 level. Production of 


total fresh-mined coal (strip plus under. 
ground) produced in the Lehigh region in 
1965, 96 percent originated at strip pits; in 
Schuylkill, 51 percent; and in the Wyoming 
region, 32 percent. Comparable figures for 
1964 were 96, 52, and 38 percent, respec- 
tively. Table 12 shows detailed data on 
strip-pit production for selected years in 
the period 1915-65. Figure 4 shows regional 
production of strip coal for 1950-65. 


ہے چا ہدوہ وڈ TOARN‏ 


NARAT RN 
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Table 12.—Prodectine of Peunssytvamia amthracite from strip pits 


M. ge by Percent af Number cone 

eree 4 fresz-— 2 of men of days 

(Set. = 3 EES A TE worked 
EE ee 1.121 55 NA NA NA 
KEE 8 2.5 NA NA 
JJ! MM EN ae a 2.7 NA NA 
/ EE ee 3.3 NA NA 
وا‎ EE SES 39.1 4413 196 
C EE CENE رس‎ 7. 343 43.0 3.775 200 
EE 7 45.0 3.470 195 
JJ ⁰b Rp „ 51.6 3.194 201 
KEEN — 8 80907 $6.6 $.003 206 
ےس رر 3ک‎ CAM سر‎ EE 1,457,542 7 3.023 4 
) 2 8 zc: “TAGE [55 54.9 3.075 2 

a 
1945: 

n 2.050.041 96.1 756 253‏ سے Iahivh rein!!!?‘‏ 
region . . 2.554.085 50.6 1,067 2‏ وف 
25 526 $1.9 1.224.856 سے سے سے سے سے سے سے سے ہے ہے Wyoming region!‏ 
217 2,349 52.9 5,938,982 0۴ے 

apt a ttt 


NA Not available, 
‘Includes Sullivan County. 


Total stripped 
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Figure 4.—Pennsylvania anthracite mined from strip pits, by regions, 1950-65. 


Cuba Ranks.—Recause of les demand for 1965 was divided as follows: Schuylkill x 
the smaller sizes of anthracite, output from gion, 47 percent; Lehigh region, 28 ji 
culm hanks dropped sharply in 1965 (14 cent; and, the Wyoming region. 25 a 
penvnt), This decline was reflected in These figures compare with 16: 
cach region; the Wyoming losing 20 per- percent. respectively, in 1964. Production lt 
Fut. the Schuvthill, is percent; and the Pennsylvania anthracite from culm and si 
Uchigh, 11 penent, Output from banks in banks is shown in tables 10, 11, and 13. 
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region region region County 
1935 — RE 192,790 1,748,960 760,718 ٠ . ۵ 2,702,468 


1986 
——7009------------- 186,058 2,582,116 525,798 
19 KETTEN id ۰ -e — — 8,193,972 
Hn ———— ſ——— 101,239 2,178,482 442,878 SOAM 2.722.599 
1989 Teen 58,037 1,941,896 845,511 ope 2.340.444 
194 — 77777-7---------- 64.180 2,159,548 360.038 2,583,814 
1941 —777777------------- 192,878 2,109,557 480,608 3 2,783,038 
1942 -7777-7------------ $26,155 2,881,049 449,062  .. 3,656,866 
1908 _  777777----------- 145,984 3.529.757 459,878 4,135,064 
Tasa 1,944,047 4,571,917 1,041,841 19,893 7,583,698 
1945 — 2,125,817 5,787,036 1,673,994 18,833 9,600,180 
1946———— 086,864 4,936,907 1,728,440 84,448 8,786,659 
IMT . 7 77777-7---------- 1,875,590 4,752,141 1,780,874 22,487 8,431,092 
Sw — 1,044,501 8,947,016 1,409,217 2.912 6,403,646 
1949 nan 796,114 8,729,542 1,098,128 SE 6,623,779 
1950——————— 694.763 2,778,131 956.2500 — 4,429,144 
195] |. 7-77777------------ 366,069 2,533,536 565,829 1,877 8,467,310 
1952 __ ^7 —7—---777------------- 566,618 8,578,795 484792 ____ 4,630,200 
1958 . 7 — ——— 791,4456 8,407,974 566,097 _____ 4,165,516 
16 — 714.646 2,792,828 504,011. 4,011,000 
1955 . ———— 791,161 2,320,006 447.715 8,565,482 
1956 |__| 77777777------------ 862,589 1,984,492 416.01 8,213,046 
195 7 TT Tone ann nee ee 1,493,881 2,750,838 530,680 ENS 4,774,799 
·1-2e8———————.— 1.457.869 2.479.241 584,300 — 4.521.410 
—. Ä — 605,741 1,742,856 550,756 3,900 2.902, 758 
1960 eneen 881,254 1,905,465 1 684,186 (1) 3,420,854 
196 1——————— 825.825 1.563.746 907.441 Besch 3,297,012 
1962 . 77 —— ͤ— —— 656,528 1,377,204 635.6227 2,669,359 
S 974,650 949,710 747,106 . 2.671.466 
141————ͤ— ç —m˙õ— 1.297.590 1,389,814 706,162 3,393,066 
1965 Tess 935,726 1,580,290 896,978 _____ 3,412,989 
—— 883,088 1,380,465 715,974 SIS 2,929,527 


used by the producer) it is not nearly so 
responsive to fluctuations in the general 
market as are the small sizes produced 
from other sources. Tables 14 and 15 con- 
tain data on recovery of anthracite from 
rivers and their tributaries. 


Table 14—Peansylvania anthracite produced by dredges in 1965, by rivers 


(Including tributaries) 


Production 


Value 


River 
7 (net tons) Total Average 
uylkill 
$3.36 
8.33 


Dames که‎ apap ے‎ 


eee 
— em ewe ھے‎ m... wm em سه سه که که ہے سه‎ up 


86,106 
614,351 


700,457 


$289,067 
2,047,607 


2,836,674 


8.34 
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Table 15.—Penasyivania anthracite produced by dredges, by rivers 
(Inciuding tributaries) 


iver River 
(net tons) (net tons) 

„„ — 176.947 (1) 
Ett d i) iam 47,838 396,522 
)! CORRER 9,345 268,919 
1712 i mi us 37,452 342.815 
CTC aS biet 40,594 494,371 
Ir... 41.409 366.161 
j ³·¹²A eee an 81,441 247,757 
DAT Lee 46,478 158,102 
„% PCR yc سے‎ 54,284 67.871 
VVV 22.131 52.012 
(KK JJ 21.877 34.222 
/ MID 25,344 21,454 
„„ a Sa 17,402 30,407 
111 کے سح ھی ےج‎ 31.391 20,643 
jj! sos MEM dS 16.015 
J Se 29,935 60,256 
Ree 44,262 5,540 
„„ 80,650 10,167 
MEUM. aaa تد و و‎ i 30,763 10,230 
uo Mte cc 13,312 13,213 
r 22.700 23,624 
ا ا ا‎ RECEN 2,976 122,880 
222 کو سے موب سی‎ E 98,076 
%% 8 83.768 
J ĩͤ مد‎ 97.957 
FUN r Sisi 86,106 


dd 9 7ت‎ 
Lehigh Sehuyliil Susquehanna 


Average 
River Total Tod vahie 
v 
(net tons) (net tons) (per ton) 
1.16 
863,997 942.944 $1,097,000 8 l 
1,073,203 1,517,563 1,839,784 115 
1.006.729 1.285.033 1,478,719 a 
954,470 1,334,737 1,972,777 SE 
837.472 1.372.737 2,084,431 d 
797,656 1,205,226 1,924,148 en 
847,196 1.132,394 2,091,324 ju 
1.015.126 1,219,706 2,480,068 242 
865.849 988.004 2.291.752 ee 
190.979 865,122 2.131,096 111 
563,465 619,564 1,611,508 d 
508,770 561.568 1,516,516 $us 
324,245 372,054 1,109,778 $31 
386,147 438,181 1,449,149 245 
709.892 725,907 1.810.026 SM 
698,652 788,843 1,844,835 115 
666.485 716.287 1,273,415 Un 
616,884 657,701 1,143,152 192 
650.800 691.793 1.324.943 a 
690,094 116,619 2.310.898 347 
665.839 712.168 2.257. 36 e 
619,993 745,848 2 341 
628.975 727.051 2.475. 98 3.57 
607.962 691.730 2,469,101 355 
607,291 705,248 2,359,193 en 
614,351 100,457 2.336.674 


J 8 


! Schuylkill included with Lehigh in 1940. 


Weekly and Monthly Data.—The Bureau 
publishes a series of weckly reports con- 
taining estimates of weekly and monthly 
production of Pennsylvania anthracite, as 
well as a record of daily and weekly car- 
loadings. Estimates of production are de- 
tived primarily from factors based on car- 
loading data furnished by the Association 
of American Railroads. Secondary factors 
are those for colliery fuel, river coal, and 
truck shipments. The weekly and monthly 


estimates have been adjusted to the pro 
duction total for 1965 and are presented in 
tables 16 and 17. The weekly a iis 
report also contains supplementary سی‎ | 
ly tables on rail and truck SP 
sumption, retail-dealer stocks and ie 
ies, exports, and other related 2 J ge 
Requests to be placed on the eege " 
for this publication should be add 

the Bureau of Mines. 
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Table 16.—Estimated production of Pennsylvania anthracite, in 1965 : 


Thousand Thousand Thousand 

Week ended— net tons Week ended-— net tons Week ended— net tons 
Jan. 2. May 15 325 Sept. 25... 348 
3 259 33 314 S Ee 303 
13133 267 . 322 88 311 
28... ۔‎ 866 June 5 294 F 296 
33 888 12 364 E 288 
feb. 6 240 Os 381 ا0‎ 281 
18 265 ا206‎ 386 Nov. 6 271 
3 250 July 3, 233 1 277 
N 251 10... 99 — 315 
Mar. 6. 256 i T RRERRNEED 316 F 233 
11 261 24. — — $46 Dec 33 296 
LL NN 268 Bl: s. وچوس‎ 856 IH. 291 
Apr du... 280 Aug. 7. 322 33 308 
سد‎ s... 269 C 275 V sz 222 239 
ا‎ 261 212.2 20 257 SE 0 221 

lc. lul. 284 28.. 259 ———— 
ےو کت‎ 231 Sept. A. 296 Total.. 14,866 


May : -------.- 290 11 234 
— 0 295 185 808 
. 


T factors; adjusted to annual production from Bureau of Mines canvass. 


Table 17.—Estimated monthly production of Pennsylvania anthracite, in thousand net tons ! 


Month 1957 1958 1959 1960 1961 1962 1963 1964 1965 
January 1.810 1.799 1,668 1,215 


—— —.— 2.625 2.161 2.318 1.701 1.767 


SC — 2072 1,758 1,045 1.643 1.721 1.522 1.529 1.520 1.006 
Apri} ooo 198 — 1476 — 1,593 — 1,749 — 1,438 1.513 1489 1.211 1256 
— 2097 1.545 1,588 1,281 173 1.257 1.198 1454 1.127 
. 294 1612 1466 1313 1418 1.319 1.524 1.636 1.264 
گر لہ‎ 2551 — 1,968 1,777 1,496 1,44 1,839 1.455 1.816 1.565 
Art:: — 1.478 1.377 1.206 1.186 1.178 906 1.124 1.182 1.209 
Septemba, حم‎ 2294 — 1,750 — 1,600 1.704 1,538 1,328 1,606 1.306 1244 
October 2173 — 2.050 1,823 — 1,580 1,894 1.193 1,574 1,300 1313 
Member 2262 1.566 1,805 1.678 — 1,608 1.528 1.822 1.337 1.221 
bewenden 1928 1.586 1.863 1.692 1.501 1.664 1.615 1,340 1.208 

——— 1,826 — 1,959 1.968 1,794 1,976 1.815 1.535 1414 1.238 


. ⁰y 1876 E 1,238 
بد‎ R 25388 21,171 20,649 18,817 17,446 16,894 18,267 17,184 14,866 

2 : 1 
E‏ شس س یں 


: ted from weekly carloadings, as 
and includes mine fuel, coal sold locally, and dredge coal. 


S | Loading. — The Western Mid- the Eastern Middle field. Figure 5 shows 
pins 30 percent from the trends in mechanical loading, hand load- 
* Tile for ing, and stripping for 1950—65. Tables 8 
and 19 present data on the tonnages load- 


— derate decreases; however, me- ed mechanically and the number and types 
oad} 


increased 18 percent in of equipment used. 
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MILLION NET TONS 


Mechonically loaded 
< 


1950 1955 1960 1965 


Figure 5.—Pennsylvania anthracite mechanically loaded, hand loaded, and stripped, 1950-65. 


Table 18.—Pennsylvania anthracite loaded mechanically underground, by fields, in net tous 


EE 


nically 
Scraper loaders! Pit-car loaders Hand. loaded face, Total Geet 


Field conveyors, all types ? 
1964 1965 1964 1965 1964 1965 1964 1965 
Northern -L---------- 1,060,916 1,113,776 68,601 41,619 1,496,170 1,892,018 2,625,687 SE 
Eastern Middle 3,546 13,419 369 384 34,185 29,118 88,100 42. 
Western Middle 22,715 34.558 1,800 ..... 342.032 221.988 866,547 15 
Southern . _ 155,672 138,079 7,500 6.000 261,528 255,082 424,700 399, 
Total 1,242,849 1,299,832 78,270 48,008 2,183,915 1,898,199 8,456,084 345.09 


Includes mobile loaders. 
Shaker chutes, including those equipped with duckbills. 


Table 19.—Pennsylvania anthracite loaded mechanically underground, in net tons 


EE 
Total loaded 


Scraper loaders Mobile loaders Conven wan pit- mechanically 


Year 
Number Net tons Number Net tons Number Net tons Number re 
of units loaded of units loaded of units loaded of units 
Se — 8 
e EE E 132 595.572 27 387,417 616 2.394.789 775 706 30 
1982 سس‎ 128 541,241 84 296,259 536 2,227,864 698 3.665.962 
19——j—q 2—.— 147 362.252 30 304.916 512 2,498,194 88 J 66.05 
135855 139 750,298 31 492.556 495 2.212.185 Bee 324609 
BEER 155 906.897 25 392935 403 1,946202 588 9^ 


! Includes duckbills and other self-loading conveyors. 


COAL-PENNSYLVANIA ANTHRACITE 181 


Table 20.—Trends in mechanical loading, hand loading, and stripping of Pennsylvania anthracite 
(Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors) 


Fresh-mined coal 
—— =. 


Underground Strip pits 
Year 
; Percent Percent Percent 
Feel of total, ian of total, Total Netto of total, Total 
(net to g ) under- SHORE under- (net tons) SURE fresh 
ns ground (net tons) ground mined 
1927 _۔۔۔‎ ! 2,223,281 8.0 71.434.537 97.0 73.657.818 2,153,156 2.8 75.810.974 
1928 ۔۔۔۔۔‎ 12,351,074 8.4 67,373,788 96.6 69,724,862 2,422,924 8.4 72.147.786 
1929 |... 8,470,158 5.0 — 66,493,690 95.0 69.963.848 1,911,766 2.7 71.875.614 
1930 _۔۔۔۔‎ 4,467,750 69 — 60,458,344 93.1 64.926.094 2,586,288 3.8 67.462.382 
1931 ..... 4,384,780 8.2 49.074.722 91.8 53.459.502 3.813.237 6.7 57.272.739 
1932 5.433.340 12.4 — 38,400,820 87.6 43,834,160 3,980,973 8.3 47,815,133 
1933 __ 6.557.267 16.0 — 34,474,844 84.0 41,032,111 4,932,069 10.7 45,964,180 
1984 — 9,284,486 — 19.1 — 39,290,255 80.9 48,574,741 6,798,138 10.7 64.372.879 
i --—--- $279,057 21.2 — $4,503,819 — 78.8 43.782.876 5.187.072 10.6 48.969.948 


88 10.821.946 — 24.2 — 85,898,560 — 75.8 44.726.506 6,203,267 12.2 50.929.773 
VT ee 10,688,887 25.1 31.882.514 74.9 — 42.566.351 56,696,018 11.8 48.262.369 
— 10,151,669 — 26.6 — 27,990,628 73.4 38.142.297 5,095,341 11.8 43,237,638 


Ws —- 11773888 27.7 30.797.715 72.3 42.571.548 5.486.479 11.4 48,058,027 
ju s 12,826,000 29.7 — 29,190,837 70.3 41,516,837 6,852,700 13.3 47.869.587 
p s 18,441,987 — 80.6 — 30,485,277 69.4 43,877,264 7,316,574 14.3 61,193,838 
jus 1441469 — 82.6 30,495,240 67.4 45,236,699 9,070,933 16.7 54,307,632 
jue om 14,745,798 34.5 27.990.005 68.5 42,785,798 8,989,387 17.4 51.725.185 
b 14975146 — 86.8 — 26,800,270 64.2 41,776,416 — 10,953,030 20.8 52.728.446 
jac 13,927,955 — 89.9 20.957.744 60.1 84,885,699 10.056.325 22.4 44,942,024 
np 7 15,619,162 — 41.0 22.465.295 59.0 88,084,457 12.858.930 25.2 50,943,387 
ha 7 16,054,011 43.4 20,909,101 566 36,963,112 12.603.545 25.4 49.566.657 
pue 15,742,368 — 42.3 21,432,923 57.7 87,175,291 13.352.874 26.4 50.528.165 
7 ees 11858088 43.9 15172562 56.1 27,030,650 — 10,876,808 27.7 37.407.458 
Bp c 12,335,650 — 48.8 15.820.245 562 28.155.895 11.833.934 29.6 39.989.829 
tee 10,847,787 — 412 16.494.452 5838 26,342,239 11.135.990 29.7 37.478.229 
963 10034464 40.5 14.713.319 59.5 24,748,283 10,696,705 30.2 35.444.988 
wu 77 6,888,769 — 88.2 11.054.720 61.8 17,893,489 8,606,482 32.5 26,499,971 
we ` 6.978.035 41.4 9.874.378 58.6 16,852,408 7.939.680 32.0 24.792.088 
He 77 6,660,939 45.9 7,837,819 54.1 14.498.758 7,703,907 34.7 22.202.665 
1967 ` 7,908310 — 48.5 7,746,794 61.5 15.054.904 8.354.220 35.7 23,409,134 
18 6.657.479 52.8 5,958,574 47.2 12.616.053 7.543.157 37.4 20.159.210 
196g 5,882,048 — 49.8 5,366,792 50.2 10.698.835 6.877.761 39.1 17,576,596 
19600 4.700.542 49.9 4.714.928 50.1 9.415.470 7.096,348 43.0 186.511.813 
968] ^7 4,044,392 52.6 8,651,586 — 47.4 7,695,978 7,112,288 48.0 14,808,266 
19622 8.377.778 49.8 8.406.808 50.2 6,784,586 7,246,646 51.6 14,081,232 
1963 77 3,065,864 45.9 8.607.558 54.1 6,672,922 6,822,207 60.6 13.495.129 
1964 77 8,665,962 64.6 8,048,784 45.4 6,714,746 7,467,842 52.7 14,182,588 
we ^"^^ 3.465.034 658.7 2.433.792 41.3 5.888.826 7.177.188 54.9 13.066.014 


Ges 8.246.034 61.8 2,050,955 38.7 5,296,989 6,938,982 52.9 11.236.971 


1 As 
reported by Commonwealth of Pennsylvania, Department of Mines. 


were Machines T wo cutting machines However, at bank operations 35 shovels 

* total in 1965, four less than in 1964. and 28 draglines were reported used, an 
from (12909 1 before shooting fell increase of 7 shovels and 2 draglines, al- 
in 1965, all 7 in 1964 to 329,000 tons though the recovery of coal from culm 


Wyoming ao was produced in the banks decreased 14 percent. Six shovels and 

| seven draglines were employed during the 
year for both stripping and culm bank re- 
covery, the same number as in 1964. Data 


on power shovels and draglines utilized by 
1963-65 are 


—With the decrease in 

: Percent, the number of 

Po SCH reported used also declined. In 

report shovels and 206 draglines were „ 

shovel Used in strip mining—13 less the anthracite industry in 
* and 25 less draglines than in 1964. shown in table 21. 


"TI mining of 17 


182 


Table 21.—Power shovels and 
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used in recovering coal from culm banks 


dragiines 
and in stripping Pennsylvania anthracite, by type of power 


1963 1964 1965 

Type of power Number Number Number Number Number Number 
of power of Total of power of Total of power of Total 

shovels draglines shovels  draglines shovels draglines 
Gasoline 24 11 35 28 8 36 29 6 35 
Electric 27 50 77 27 68 95 32 59 91 
Diesel .........- 94 182 216 97 184 281 84 176 259 
Diesel-electric .... 1 3 4 3 4 7 4 1 b 
Total 146 246 392 155 264 419 149 241 390 


PRICES AND VALUE OF SALES 


Based un total production, including col- 
liery fuel and dredge coal, the value of 
Pennsylvania anthracite averaged $8.21 per 
short ton in 1965, a loss of 5 percent from 
the $8.65 per ton recorded in 1964. Total 
value of the year's output dropped to 
$122.021.000, or a decline of 18 percent. 
Production of the larger sizes dropped 18 
percent, and the value 23 percent. In the 
smaller size group, production decreased 11 
percent and the value 12 percent. 

Average values were less than in 1964, 
with the exception of egg and buckwheat 
Nos. 3 and 4, which increased $0.05, $0.33 
and $0.35 per ton, respectively. Average de- 
creases for 1965 were $0.15 for lump and 
broken (average value for 1964, $12.84), 
$0.67 for stove ($12.92 in 1964), $0.75 for 
chestnut, ($12.92 in 1964), and, $0.80 for 
pea ($10.82 in 1964) As a result, the aver- 
age value for the pea and larger group 
decreased from $12.38 to $11.70. Average 
value of the buckwheat No. 1 and smaller 
group was $6.18. a decrease of $0.08 from 
the 1964 level. Among this group the larg- 
est decrease was for buckwheat No. 1 
($0.66), followed by buckwheat No. 2 
(rice) with a decline of $0.40; buckwheat 
No. 5, and "other" each dropped only 
$0.02 per ton. All of the foregoing individ- 
ual size values exclude dredge coal. 


As is customary in the Pennsylvania an- 
thracite industry, spring discount prices 
were announced in late March and early 
April 1965. On egg and stove the spring 
prices represented a cut of $2.50 per net 
ton; on chestnut $225 to $2.50; on pea 
$1.85 to $2.00; buckwheat No. 1, $1.00 to 
$1.15; buckwheat No. 2 (rice), $150 and 
$0.25 on buckwheat No. 3 (barley). 


New prices were announced during July 
and, by the end of the month, the price 
quoted in Saward's Journal were $050 
higher on egg, stove, chestnut, and buck- 
wheat No. 2. (rice) , while pea, buckwheat 
No. 1 and No..$ (barley) were $025 per 
ton higher. By the end of the ycar, the 
wholesale prices quoted in Saward's Jour- 
nal were as follows: Egg and stove : 
$14.00 to $14.25; chestnut, $13.75 to dig 
pea $10.75 to $1125; buckwheat No. ^ 
$10.00; buckwheat No. 2 (rice). $9.75 an 
buckwheat No. 3 (barley) $8.50. i 
companies charge an additional $0.25 10 
trademarking their coals. 


Average values, f.o.b. preparation Apt 
are presented by regions in tables 23, و‎ 
and 25. Trends in shipments and value, DY 
size groups, are shown in figure 6. 
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r approved and adopted by the 


Anthracite Committee, effective 28, 1947 
Percent 


Size Saa یت‎ mg phi Undersize Maximum impurities ! 
SEH mc mr Slate Bone Ash 3 

woe Ga BK os s. ہے‎ „ 
m. 0 کے ہر ۔‎ QQ uz? RE n 
1 — x—.—.——— Through 1% 75 DEE MA لا کے‎ 
و رر شر سے‎ Over He ہے‎ cx FF E پت‎ SE 
e Fgh Me o O DEE NEM 8 
Buckwheat No, 2 (rie) Over یہ‎ % Ii; Wee Wu. E a 
Buckwheat No. 3 (barley) _ Ge. 0 0 “20 “10 Ss Ee ER 
5 Oed ho „ wo i — — 78 


Buckwheat No. . Through 36. 30 No limit T ES 16 
` When slate content in sizes from broken to chestnut, inclusive, is less than above standards, bone 
content ma increased by La times the decrease in slate content under the allowable limits, but 


"e tol ntent specified above shall not be exceeded in any event. | ۱ 
of ash بک‎ 1 percent is allowed on maximum percentage of undersize and maximum percentage 
n 


aximum Percentage of undersize is appli i i ced at preparation 
: Pplicable only to anthracite as it is produ at prep 
SA e is defined as any material that has less than 40 percent fixed carbon. 
1 ue is defined as any material that has 40 percent or more, but less than 75 percent, fixed carbon. 


ke? “ 


REVEL 
TMA Ra at 


MAIT یح ى ہہ‎ (Gc 
کہ‎ MAAN Ai 


۹ 
١ 


TAL WY 
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[3X] Buckwheat No's 1,2, ond 3 


Pea 


Chestnut ond lorger 


(/7/ Buckwheat No's 4,5, and smaller 


pem میں‎ — vi 


— 


+: XE 


EIE c 


m 


Eeer e 


— 


— š 


Sen 65 
BY TONNAGE 


2 


BY VALUE 


1955, and 1965, by size groups 


in percent of total tonnage and total value. 


Figure 6.—Shipments of Pennsylvania anthracite, 1950 


Digitized by Google 
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Table 23.— Average sales realization per net ton of Pennsylvania anthracite 
at preparation plants in 1965, by regions and sizes 
(Excludes dredge coal) 


Lehigh region Schuylkill region 
Shipped Shipped Shipped Shipped 


ہت MU RR AU be‏ ت 
by rail bytruck Total by rail bytruck Total‏ 


and broken‏ ! رھ 


ERE ا د‎ — $12.97 $12.58 312.55 $12.70 $12.06 $12.65 
WG امت‎ a E کے ےت و‎ 12.62 12.62 12.62 11.83 11.66 11.73 
CC 12.40 12.60 12.50 11.66 11.69 11.68 
CCT 9.59 10.87 10.09 9.28 9.42 9.37 
Total pea and larger. 12.17 11.77 12.01 11.22 11.05 11.11 
Buckwheat No. 1. 9.26 9.29 9.28 8.81 8.60 8.69 
Buckwheat No. 2 (rice) 9.38 9.72 9.66 8.35 8.61 8.53 
uckwheat No. 8 (barley) TT 7.68 1.53 7.57 7.10 7.12 7.12 
کے ہریت‎ NO ee 5.51 5.69 5.57 5.38 5.06 5.26 
FU ام‎ ooo 5.39 4.84 5.36 4.42 4.05 4.31 
ML LOHN ا‎ RD 8.00 2.97 2.98 8.43 8.45 8.44 
Da ید‎ ĩ ĩͥõU ðͤ V a c MUS AINE 
Total buckwheat No. | and smaller 5.91 7.45 6.66 5.90 6.44 6.19 
. 3 > C[ “M ——— — F.h.N 
Total all sizes... 8.65 8.99 8.80 7.34 8.07 7.75 
E E EE 
Wyoming region 3 Total 
Lump i and broken 
ir!!! . S کیٹ‎ 7 $12.39 $12.38 312.39 $12.39 $12.38 $12.89 
m. Mee 13.12 13.13 13.12 13.01 12.54 12.99 
Ge 12.57 12.61 12.58 12.39 12.00 12.25 
5 TF7 8 12.43 12.58 12.51 12.20 12.14 12.17 
F 10.28 10.77 10.62 9.72 10.17 10.02 
Total pea and larger 12.81 11.79 12.09 11.97 11.42 11.70 
Buckwheat No i ————nM—  -— —SI—.——— 
e EE 8.97 9.53 9.94 8.94 9.08 9.03 
Buckwheat No. 2 (rige) --.- 7777777777777 9.30 9.48 9.42 877 — 9.14 9.93 
uckwheet No. 3 (barley) TT 7.37 7.51 7.42 7.30 7.27 7.28 
ike Ee 6.04 5.54 5.82 5.54 5.30 5.45 
Oth rheat Neb c روم ند دو‎ 5.04 5.17 5.08 4.78 4.21 4.64 
VVV CE 1.80 1.80 3.27 2.69 2.86 
Total buckwheat No. 1 and smaller ... 7.68 6.46 6.91 6.29 6.63 6.48 
Total all sizes. 10.50 8.53 9.46 8.66 8.38 8.51 


1 Quant; 
Includes of lump included is insignificant. 


gous mi i dollar value. 
"Includes Sullivan County. of buckwheat Nos. 2 to 5 and coal of relatively low dollar v 


ور ۔ 67 O‏ 818 - 35 
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Table 24.—Average sales realization per net tom of Peansyivania anthracite at preparation 
plants, by regions and sizes 
(Excludes dredge coal) 


Lehigh region Schuylkill region 
Pe 1961 1962 1968 1964 1965 1961 1962 1968 1964 1965 
18.76 ---- 
1 ken. $1139 ` ب‎ zm mem -- $10.96 $11.34 $12.62 $ 
F SEN $11.02 $11.75 $18.04 $12.95 10.39 11.01 11.81 p 1175 
Sheen 1142 1146 1228 1341 1250 14.30 10.7 Vo 1252 18 
. 11.52 11.77 j : : . . 
— T SG sae سس‎ ios تس‎ oe imi 7 
11 
ia و‎ 10.75 10.92 11.57 12.78 12.01 10.19 10.86 11.28 11.96 11 
EE 
8.69 
Buckwheat No. 1... 8.24 8.08 87 9.68 9.28 199 8.09 8.78 9.43 : 
Buckwheat No. 2 & 
(rice 8.99 8.80 9.25 10.00 9.66 7.94 7.99 8.68 8.99 , 
Buckwheat No. 3 7. 
(barley) .......- 689 668 6.74 7.21 7.57 6.62 6.54 66 430 o 
Buckwheat No. 4... 4.88 4.94 4.97 5.88 65.57 4.16 4.58 470 "o d 
Buckwheat No. 5... 4.70 4.94 4.86 5.17 5.86 4.21 4.16 32 E an $d 
VVV EE EE 
pe NOT 6.19 
t No. 
1.16 
Total all sizes. 7.98 7.48 7.81 9.19 8.80 7.51 7.68 8.12 828 
Wyoming region ? Total 
$12.39 
Lump! and broken. $11.50 $11.06 $11.72 $1242 $12.39 $11.29 $11.18 $12.18 31234 1290 
Egg -------------- 11.08 11.21 12.19 12.90 13.12 10.84 1118 12.19 1292 122 
Stove ------------- 11.57 11.59 12.42 13.06 12.58 11.10 1129 en 1292 121 
Chestnut 11.96 11.98 12.62 13.18 12.51 11.36 11.49 12.24 1032 10.08 
Pe 10.87 10.60 10.88 11.42 10.62 9.65 9.63 . pe 
Total pea and 11.70 
r ---- 11.51 11.42 12.06 12.67 12.09 10.80 10.90 11.65 12398 D 
69 99 
Buckwheat No. 1... 9.34 8.86 9.51 10.04 9.34 8.55 8.89 9.06 9 
Buckwheat No. 2 9.00 9.48 9.08 
(riee)/ 9.24 8.95 9.41 9.78 9.42 8.55 8.47 , 
Buckwheat No. 8 664 695 138 
(barley) 7.15 6.77 6.53 6.98 7.42 6.88 6.64 490 510 545 
Buckwheat No. 4... 6.15 5.30 5.60 6.22 5.82 4.85 4.78 490 vm 18 
Buckwheat No. 5... 490 4.61 4.77 495 6.08 264 2.82 iM a U' 
Other 2.18 2.22 1.92 1.87 1.80 2.64 2.62 — m 
۰ یں‎ 660 
wheat No. 1 56 
and smaller. 7.41 6.94 7.46 6.97 6.91 6.32 614 648 6 
3 8.5 
Total all sizes. 9.54 9.26 9.94 9.82 9.46 9.26 3.19 8.64 89 


1 Quantity of lump included is insignificant. 


? Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 


1 
Table 25.— Average value per net tom of Pennsylvania anthracite from all sources, by re£ 


1964 1965 

Region : ۹ 3 ; ipped Colliery tal 

Shipped Shipped Colliery Shipped Shipp To 
by rail bytruck fuel Total by rail by truck fuel : 

33 85.5 
Lb 8.84 9.5 ; 19 $8.65 $899 8. 1.33 
Schuylkill 2... 7.47 "0 Va KS 6.68 1.90 T 9.24 

Wyoming 10.81 8.85 1.63 9.62 10.50 8.53 Š 


2.42 8.65 


. = uf 
1 Value given for shipments is that at which coal left possession of producing 
not include selling expenses. 
3 Includes Sullivan County. 
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EMPLOYMENT 


Reports submitted to the Bureau on 
Mine injuries and employment indicated 
that the average number of men working 
daily in 1965 dropped 15 percent below the 
1964 level, totaling only 11,132. 

Of the total working daily in 1965, 4] 
percent were employed at underground 
mines, 14 percent in surface work at un- 
derground Operations (including general 
shops), 21 percent at strip pits, 18 percent 
at preparation plants, 5 Percent at culm 


cent; at preparation plants, 15 percent; re- 
claiming culm banks, ] Percent; and at 
niver-dredging Operations, 10 percent. 

Of the total labor force, 49 percent were 
employed in the Schuylkill region, 37 per- 


^! percent in Northumberland 1 
in Schuylkill, an ent in Ladewan. 
Co 


unty. 


d 15 percent in Lackawan- 


Anthracite operations were active an 
average of 204 days in 1965—10 less than 
in 1964. In the Wyoming region, opera- 
tions were active an average of 214 days; in 
the Schuylkill region, 192 days; and, in the 
Lehigh region, 217 days. The reduced la- 
bor force worked a total of 2,271,000 man- 
days. The Productivity rate reached a 
record high of 6.55 tons per man-day, com- 
Pared with 6.11 tons in 1964. The labor 
force is shown by counties in table 26. De- 
tails on the number of men employed, days 
worked, man-days of labor, and productiv- 
ity rates are presented in table 27. 


Table 26.—Men employed at operations 
producing Pennsylvania anthracite, 
by counties 
(Includes operations of strip contractors) 


County 1964 1965 

Berks, Lancaster, Lebanon, 
and Snyder 96 82 
„„ 258 224 
Columbia 456 855 
Dauphin 179 166 
Lackawanna `- 1,107 942 
Luzerne 22 4,605 4,052 
Northumberland ینوٹ رر‎ 1,881 1,498 
Schuylkill -aaa 4,537 8,793 
Sullivan 2222 0 17 
Susquehanna نل‎ 8 
99یب ون‎ 9 UU U U J. 0 6 uus 
Totali c T 18,144 11.132 


ISC 
AS YN XXX 


188 


Table 27.—Men employed, days, worked, 
operations producing 


Pennsy 
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of labor, and output per man-day at 


ivania anthracite in 1965 


(Includes operations of strip contractors) 


JJ 


Lehigh 
region 


Average number of men working daily: 


tal 
Schuylkill To 


Wyoming 
region 


region ! 


198 
17 80 2.264 2.157 4.501 5,19 
VV⸗ — mne ue "mm og 0 
At culm banks 169 236 161 2045 2413 
At preparation plants --------------- 490 1,062 495 1512 1781 
Other surface 50 688 834 + , 
13,03 
Total excluding dredge operations. -- 1,545 5,317 4,173 ux 108 
Dredge operations ~--.--------------- ------ 97 # ------ 
یً +2 ہ7‎ u REED 1.545 5,414 4,178 11,182 13,144 
Average number of days active: 214 
All operations except dredges ~-------- 217 191 214 20 245 
Dredge operations سا‎ 4 2471 | ------ S 
Average, all operations uin 2 ے‎ M —— 
Man-days of labor: 785.408 
All operations except dredges 335,748 1.018.210 — 894,005 2,247,200 264 
Dredge operations ~.-----------------  ------ 23,912 . ------ , m 
11, 
Total, all operations 335.745 1,040,822 894,685 2,271,202 2.8 
Average tons per man-day: 30 5.92 
All operations except dredges ......-- 8.83 6.54 5.09 Ben 26.66 
Dredge operations 29.29 


Average, all operations 


1Includes Sullivan County. 


7.06 


DISTRIBUTION 


Reports submitted voluntarily to the Bu- 
reau of Mines by producers, wholesalers, 
and exporting firms showed that 14,285,000 
net tons of Pennsylvania anthracite was 
shipped during the 1964-65 coal year 
(April 1 to March 31). Where possible, 
high-ash coal of low dollar value, used 
largely as colliery fuel or for generation of 
electricity, was eliminated from the statis- 
tics. Of the total shipped to market during 
the year, 85 percent was destined to points 
in the United States, 4 percent to Canada, 
and the remainder to overseas countries. 
Compared with the 1963-64 coal year, total 
shipments decreased 9 percent, with an in- 
crease of 4 percent in the United States 
and decreases of 23 percent in exports to 
Canada, and 52 percent overseas. The 
abrupt decrease in shipments to overseas 
destinations was because of a sharp curtail- 


ment in the demand for anthracite in 
Western Europe. 


Shipments of pea and larger sizes de- 
clined 12 percent and the buckwheat No. I 


and smaller size group, 6 percent. In the 
United States, demand for pea and wo 
sizes was 4 percent below 1963-64 coa Weg 
levels but shipments of smaller e 
showed an increase of 9 percent In S 
Canadian market, buckwheat No. j سا‎ 
lcy) was the only size to show së 5 ond 
(7 percent). Canadian receipts 0 
larger sizes decreased 30 percent; 
buckwheat Nos. 1 and 2 and other ' e 
bined, decreased 23 percent. In ove ee 
markets, which included shipments to - 
U.S. Armed Forces in West 5 
ports of chestnut and larger sizes 5 al 
percent lower than in the 4 imalla 
year; however, exports of pea an at The 
sizes dropped even more—85 p " 
sharp decrease to western E Des 
to relatively warm weather, impo Ge 
other countries, and increased compe 


from other fuels. 


in 

Because of the 20 percent id ‘a 

rail traffic and the 6 percent EE 
reported truck shipments, rail 
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accounted for 52 percent in the 1964-65 
coal year. However, truck shipments rose 
from 42 percent to 48 percent of the total 
shipped in the 1964-65 coal year. Data on 
the distribution of anthracite during the 
1964-65 coal year are summarized in table 
29. 

According to data released by the Penn- 
svlvania Department of Mines and Mineral 
Industries, both rail and truck shipments 
declined by 14 percent and 13 percent, re- 
spectively, in calendar year 1965. Rail ship- 
ments to the New England States, New 
York, Pennsylvania, Delaware, Maryland, 
the District of Columbia, Ohio, and Wis- 
consin all decreased, whereas shipments to 
other States increased from 2 percent for 
New Jersey to 214 percent for Virginia. 
The decline in exports to Canada amount- 
ed to 49,000 tons, and exports to other 
countries were off 274,000 tons, chiefly be- 
cause of the decrease in shipments to Eu- 
rope. Shipments by truck to markets in the 


producing region decreased 16 percent, and 
those in Pennsylvania markets outside the 
producing region decreased 8 percent. The 
District of Columbia was the only trucking 
market showing an increase. Truck data 
for 1965 are shown by months in table 28. 
Rail and truck shipments for the same pe- 
riod, 1961—65, are shown in tables 30 and 
31. 

The tonnage of anthracite moving over 
Lake Erie docks increased from 217,000 net 
tons in 1964 to 224.000 tons in 1965, but 
that moving over Lake Ontario docks de- 
creased 4,000 tons. Receipts were 94,000 
tons less at Duluth-Superior. At Upper 
Lake docks, receipts increased about 3,000 
tons at Lake Michigan, but there were no 
receipts at Lake Superior. The ex-dock 
movement to inland points decreased 96 
percent on Lake Superior and 7 Percent on 
Lake Michigan. Detailed data on the Lake. 
dock trade in Pennsylvania anthracite are 
shown in table 3. 


Table 28.— Truck shipments of Pennsylvania anthracite in 1965, by months, and by 


State of destination, in 


net tons 


Destination January February March April May June July 
Pennsylvania: 


Within region 321,545 — 294,161 300.777 245.525 175,940 
on ۱ , I J 185,2 
` Outside region ۔۔۔۔‎ 304,844 332.484 284.846 241.239 189.020 213.487 235304 
ME York 555 51.678 55,908 51,652 39,814 31,602 37,968 32.704 
دسر لمت‎ 46,282 41.296 40,092 35,499 31,877 45,053 24.141 
"à n د‎ 3.814 3,404 2,846 1,739 2,514 1,766 789 
DEE f 8,761 7.041 6,293 8,271 1,959 2,269 3,043 
9 of Columbia 1.424 1.343 1.091 299 114 55 10⁰ 
er States 2.612 2.819 1.757 1.350 1.613 1.557 1.434 
Total: 
1965 ` ` 710.960 738.456 669.354 — 568.736 434.639 48 
9, 7,377 
1964 .. 873,884 _ 785,719 627.555 656.380 599,853 624.000 45671 
Percent of 


August September October November December 


Total total trucked 


Within region 148 
ion 5 1559.56 196.918 248.042 293,563 2.712.133 9 
New Torte region 200.411 243.858 239.457 254.623 294.934 3.014.503 44.8 
ew jero 42.892 39.124 40.151 43.276 54.561 521.330 7.7 
belag 80,321 30,964 35,071 33.409 46.281 440.236 6.5 
Maryland "een 2,282 2.037 3.063 2.732 2.963 29.949 A 
District of Colt 4018 5,680 6,126 6,836 7,741 63,038 9 
Other Star Columbia ___ 157 418 651 662 586 6,900 .1 
سم دہ‎ 1,615 995 2,794 2,528 2,439 23,513 3 
Total: 
ae سد‎ 425,271 482.637 524.231 592.114 703.018 6.811.607 100.0 
Se 591,221 — 631,814 627.051 587,023 810,736 7.861.857 100.0 
* Compiled 


include dredge 


= reports of Pennsylvania Department of Mines and Mineral Industries; does not 


` A 
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Table 30.— Rall shipments of Pennsylvania anthracite, by destinations, in net tons 
EE 
1964 1965 


Destination 1961 1962 1968 

—— E 602,262 465,535 401,194 381,880 297,679 

New Yor SE 2,267,861 1,939,004 1,515,786 1,317,443 1,055,689 
New Jersey 826,323 858,587 675,159 640,969 654,081 
Pennsylvania ..-..------------------ 2,275,481 2,309,182 2,001,982 2,209,434 1.719,815 
Delaware 7 42,194 21.373 16,630 12,002 6,302 
Maryland 255.658 182,222 207,904 230,209 184,048 
District of Columbia --- 19,561 15,983 14,982 19,008 11.889 
VIRÊ es 14.158 18,876 10,613 12,373 38,889 
Ohio pM —M— 174,620 165,211 188,546 162,154 142.136 
E a aaa ae 46,650 29,754 26,806 72.358 79.845 
s 76.348 75. 435 77.548 102,438 120,688 
Wisconsin 69,815 41,822 24,562 29,408 20,975 
Minnesota 8,636 6,304 8,394 21,492 $9,448 
Michigan 0 0 0 55,218 43,028 85,377 50,964 84,266 
Other States 121,119 190,028 217,351 231,842 272.459 
Total United States 6,845,904 6,861,844 5,878,284 6.498.474 4. 788,154 
ا‎ ee 890,058 718,836 647,481 513.061 463,586 
Other foreign countries n~ 82,636 516,376 1,953,671 1,443,751 1,170,179 
Grand total 7,818,598 7,591,556 7,979,392 7,450,286 6,421,919 


Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not 
include dredge coal. 


Table 31.— Truck shipments of Pennsylvania anthracite, by destinations, in net tons 
و‎  ,080 a -090 8 + 0۶ں‎ 


Destination 1961 1962 1963 1964 1965 
J یی سے‎ LLL ³¹Ü¹—wꝛ ⅛ K ⁰⁰ y S S. 
Pennsylvania: 

Within region 3.744.781 3.471.725 3.227.838 8,281,383 2,712,133 

Ñ Outside region 2.891.607 2,915,220 3,155,875 8,284,221 8,014,508 
SE P1J§Ü 8 1,194,765 844,447 870,186 691,987 521,330 
Dar E 641.329 591,905 547,338 500.921 440,236 
WEN Luce oe aZ SS 45,310 43,863 37,465 84.019 29,949 
Harrland——4« 92,837 92,249 89,995 78,227 63.088 
District of Columbia l 5,153 6,578 4,443 5,079 6.900 
Other States 26,169 82.214 36,971 36.070 23.513 
Tol a nire tal 8,642,551 7,998,196 7,970,106 7.861.857 — 6,811,607 


mud s é ou uU uc i uc UM E ےرم‎ 


! Compi e 
include dei a sports of Pennsylvania Department of Mines and Mineral Industries; does not 


CONSUMPTION 


Apparent consumption of Pennsylvania by United States retail dealers outside the 
edle in the United States in 1965, producing region were 6 percent below the 
1 as production minus exports, in- 1964 volume. 
for ing that exported to West Germany Consumption of Pennsylvania anthracite 
Greng of U.S. Armed Forces, totaled 129 at electric-utility plants decreased 4 per- 
bur net tons—a loss of 10 percent. Al- cent. Data for the iron and steel industry 
uar Deng data on anthracite are incom- are incomplete, as no data are available for 
i € larger part of the loss was attrib- “miscellaneous” purposes. Anthracite used 

e to; the continued decline for the for coke making increased 15,000 tons; 
pie heating sizes. Demand by the major however, that used for sintering and pellet- 
n pean countries for imports of Pennsyl- izing decreased 48,000 tons. (Consumption 

là anthracite declined drastically (see at cement plants rose 116,000 tons, while 
light M). Exports to Canada showed a the amount used as colliery fuel decreased 
increase (6,000 tons), but deliveries slightly (1,000 tons). 


192 


Consumption of Pennsvivania anthracite 
bv public utili» and coke plans m shown 
by months in table 3. Apparent coasump- 
tion of anthraate. heating and range ou, 
and natural gas is shown in table E for 
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the individual States comprising the pri- 
mary anthracite marketing area. Historical 
data om retaii-dealer deliveries, and con- 
sumpuon for certain industrial purposes 
are presented in table 33. 


¿om of mirzi. beating and range oll, and 
£25, m the principai Chr markets 
(Thousand met was! 


Table 32.—Apparent 
natural 


District Percent 
Fuel New New New Perner Deis- Mary- of ` of total 
England Ycrk Jersey vara ware and Columbia Total fuels 


eene, EE EE 


Anthracite 
(all users) :! 
1352... 48$ $2793 T1451 — 8.5346 eS ra a 138.758 93 
153833 — — 47 32338 11.23 š sss > 23 19 12.77 8.6 
1584 ——.— 381 22.) 21.42 8.5 48 309 24 12.536 85 
1985. 228 1.577 11.4 — 1. 3⁄ 24: 19 10:38 6.7 
Oil (heating and 
range): r 
1962 o- $2391 32294 Lee 17433 LA 4 1.092 96.231 & 
18583 ——.—.— 3.53 3204 Lem 125 ⁵ 1.48 4 L15654 96.106 64.4 
1964 ——.—.— $1432 30 8 12.51 124 334 — 4532 1.43۵8 94.847 33 
1965——.—.— 34.300 38.679 1848 15.23 975 ته‎ 2.173 105,894 66 
Natural gas:“ 
liés c ciel 4.293 13.590 4.551 12.585 exo 1% )( 38.18 157 
1983 —.———— 4.811 14299 — 4397 سے جو و‎ 249 — 53 (9) ` 40,257 13 
1954——— _ 4550 14499 SAM Lë هتل‎ 282 3.37 vm 41321 dn 
1963 ہہ‎ 5.129 15.455 5.85 13.339 23.588 6) 43.375 . 
Total: 0 
13822 37.855 48,587 18078 gau 1.294 2.82 "LI 148.427 1855 
oe — 38. Sc 1 ang 18343 Her 1.451 — 8.922 01.186 149.136 100 
19842: — 36.883 4:426 19294 دیو‎ — 1242 833 $1502 148.906 10 ? 
$65 S i 13% ssaa 2.152 160,067 10) 


1 Pennsylvania Department of Mines and Mineral Indus: 
3 Part of the anthracite shown as shipped to New Jersey 


es. 
جا‎ reshipped to New York. 
ls of fuel ou equaling 1 ton of coal. 


3 Converted to coal equivalent upon the dass of 4 ^a : 
cubic feet o£ natura: gas equaling 1 ton 


٠ Converted to coal equivalent upon the basis of 24.139 
s District of Columbia included with Maryland 
© Natural gas for the District of Columba inciuded with Maryland 


of coal. 


Table B. Retail dealer deliveries amd consumptive of Penasytvania anthracite 
im the United States, 1955—65, by selected co er categories 


(Thousand net tons) 
steel industry 
Retail 0 
Y dealer Calliery Rail Flectrie Briqguet Cement Sintering 
xxi deliv- fuel roads? ulizies“ pianis piants Coke and pel- Other 
1955 —.— 13.019 419 437 3.209 264 199 366 35 5 
1956 13.018 342 409 3.296 228 244 377 اقم‎ 68 
14% 10.870 279 351 3.353 136 221 359 868 8.86 
1958 —.— 2.385 195 335 2.736 120 183 255 65 e 
1959 1.562 129 292 3629 13 159 $69 780 720 
190 —.— 6.785 102 2 2.751 31 152 370 194 s 
1251 —— 6.279 45 NA 2.509 28 153 320 e 609 
122 —— 7 152 NA 2.291 H 188 420 5 60 
ا‎ 4005 161 NA 2.155 A 184 451 4 NA 
S54) eege ` 4 144 NA 2,239 NI 153 432 1.0 NA 
1968 — .. 3126 143 NA 2:158 * 269 507 aes 
NA Not available. gales 
Est. mated from reports submitted by a selected list of retail dealers. Does not include local 


2 Aasoriation of American Railroads. 
SE Power Commission. exactly 
r aal Statistical Report, American I i small 
: n Iron and Steel Institute. 
eo i ہچ‎ He D rt, American Iron and See institute. Contains & SS i 
f ine of anthracite used for sintering. 
Concealed to avoid disclosure of individual company data. 
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STOCKS 


Monthly data on stocks held in retail 
yards showed a definite tendency among 
retailers to operate with lower inventories. 
With the exception of January, when 
stocks were 38,000 tons over the same 
month of 1964, retail dealers operated 
throughout 1965 with less stocks. At the 
end of December, Bureau estimates placed 
the quantity of anthracite held by retail 
dealers outside the producing region at 


81,000 tons under the amount in inventory 
at the end of 1964. 

Public utilities again decreased their 
stocks—by 160,000 tons. At the close of the 
year the utilities reported stocks of 
1,088,000 tons, 13 percent below the 1964 
yearend figure. Coke plants increased their 
stocks by 4 percent. Stocks on the Upper 
Lake docks increased at Lake Michigan 
docks by 28 percent but at Lake Superior 
docks stocks were down to zero. 


FOREIGN TRADE 


Data released by the Bureau of the Cen- 
sus, U.S. Department of Commerce, indi- 
cate that 851,000 net tons of Pennsylvania 
anthracite was exported in 1965, a decrease 
of 46 percent from 1964. The entire loss 
vas attributable to the decrease in exports 
to Western Europe, as minor gains in ship- 
ments to North and South America and 
Oceania were offset by declines in exports 
to Africa and Asia. 

Census export data in table 34 show that 
134000 tons of anthracite were shipped to 
Europe in 1965, a decrease of 84 percent 
from the 1964 figure. However, this does 
not fully reflect the movement of anthra- 
ale to the Continent, because the Bureau 
of the Census does not include in its 
figures coal shipped abroad for the use of 
US. Armed Forces. According to data fur- 
nished to the Bureau of Mines by the As- 
“ation of American Railroads, 965,900 
55 were dumped at tidewater piers for 
DI Germany and 167,500 tons were con- 
“gaed to Netherlands. Of this amount ap- 


proximately 1,130,000 tons were intended 
for use of U.S. Armed Forces in Germany. 
A more accurate measure of the impor- 
tance of the export trade to the industry 
can be obtained, therefore, by adding this 
military tonnage to the Bureau of the Cen- 
sus data. Such an addition would show 
that about 1,264,000 tons were shipped to 
Europe. Also, the figure for total exports 
would approximate 1,981,000 tons. 

Although size data are not available by 
calendar years, trade sources indicated the 
major part of the export market in 1965 
consisted of the larger sizes, thus helping 
the industry to absorb further losses in the 
space-heating markets of the United States 
and Canada. 

As indicated in footnote 4 of table 1, the 
Bureau of the Census discontinued issuing 
separate data on imports of anthracite be- 
ginning with September 1963. Since that 
date, the small quantities imported into 
the country have been combined with bitu- 
minous coal. 
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Table 34.—Anthracite exported from the United States, by countries and customs districts 
(Net tons) 


Country 


North America: 


Dominican Republie 
Haiti 
Honduras 
Jamaica 
Mexico 

Netherlands Antilles 
Nicaragua 
Panama 
Trinidad and Tobago 


FFC ere 


————— em ee 


South America: 
Argentina 
Brazil 


Europe: 


Denmark 
France 


EE 


کس e‏ کہ 2 — ہد ےہ A‏ کہ wm‏ — 


CCC 
Africa: 
Kenßyů nn کس‎ 
Rhodesia and Malawi ... 
Tunisia 


Total 


= n کے‎ eee wee eee eee 


Asia: 
India 


Japan پك وو‎ - 
Korea, Republic 
Malaysia 
Pakistan 


Saudi Arabi 
Taiwan 


00 


Oceania: 


Te — ee که که جه جه‎ ee ew 


Total 


as en "P cee — کھ دہ کہ‎ 


1964 1965 


636,867 00 


76 === 

87 — 
es 19 
46 95 
7.712 8.921 
Se 417 
= 18 
== 219 
69 110 
644,807 652,512 
4,424 5,084 
1,701 2,089 
m 45 
887 397 
841 429 
82 = 

36 1,983 
6,722 9,596 
13,643 19.623 


140,486 30.816 


54 93 
291,796 29,883 
679 92 
SE 144 
208,318 39,093 
201,071 8,040 
me 72 
19,188 29.105 
439 1,277 
862,021 133,615 
565 == 

48 ue 

ua 56 
608 56 
2,268 5,110 
77 918 

39 == 
8,385 168 
11,351 s 
47 == 

ene 359 

49 — 

120 818 

30 === 

= = 19 
<= 2.120 

62 


29,385 30.185 
51,7551 39,754 


2.261 4,991 
79 


2,261 5.070 


1,575,097 0 


Source: Bureau of the Census. 


Nora. —Accordin 
ex ported to Europe durin 
was consigned 


g to the Association of American Railroads 1,246,261 net 
to West سک‎ compared with 2,005,763 tons for 1964. 
compares with 1,362.189 tona f and Netherlands, including exports to 


tons for 1964. 


Customs district 


North Atlantie: 
Maine and 


3 50 125 
Novae S ET 
Philadelphia 65 $11,224 

South Atlantic: T 
Georxia 22 Sek yas Se 
Maryland RE 712 ۶ 
Virginia = == peewee ME 533 14,0 

Kees E 3,318 8,21 
New Orleans -—--------- 1,375 3,003 

Mexican border: Laredo 7,847 6.921 

E pe 5 828.511 min 
Duluth and Superior --- 2,077 Be 
Michigan 1.950 Sin 
Montana and Idaho vii zal 
Ohio = — — — —  —— — —— مہ‎ —_ vm a Ml 8, 1,258 
Rochester 5.501 on 
St. Lawrence —--------- سی‎ SECH 
Vermont 1062 
Wisconsin ---------- EE one ' 

; 66 

Pacific Coast: Washington PE S 

Total __ 1,575,097 860.630 


tons of 
Of this total 
U. S. military 


thracite W3 
71.133.409 tons 
forces. Thi 
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WORLD PRODUCTION 


World production of anthracite totaled 
2089 million tons in 1965, according to es- 
timates and data reported by several 
sources, a decrease of less than ] percent 
from the revised figure for 1964. The only 
country showing an increase in Europe was 
Spain, with a gain of 105,000 tons in pro- 
duction. It was estimated that North Korea 


increased production 4. million tons; 
China, 1.2 million tons; South Korea, 
700,000 tons; North Viet-Nam 200,000 tons; 
and the U.S.S.R., 95,000 tons, Production 
in the United States decreased by 2.3 mil. 
lion tons. World production of anthracite 
for the period, 1961-65, is shown in table 
35. 


Table 35.—World production of anthracite, by countries ' 
(Thousand short tons) 


Country 1961 
eib Lo n 8,210 
Bulgaria um ےک‎ Ic ͤ M کات من ات تم جا‎ 210 
China, Mainland 22,000 
Prano oe eee 12,849 
Germany: 

East TE سے کے‎ 275 
( وہ کو‎ to yee 13,803 
Ireland ß * 150 
JJC ͤ AN es 
Ar 2,088 
Korea: 
Ned 8.300 
rr ea MD 6,486 
Morocco EEGENEN 452 
Netherlands è EECH 4,400 
New Zealand (3) 
EH 23 
OF 518 
ß 17 
South Africa, Republic b 1,429 
DRIN isa ےترم سا‎ i HE 2.863 
USSR لو دہ‎ uL E 85,405 
United Kingdom 3,973 
United States (Pennsylvania) 17.446 
Viet. Nam 
North am 1 
EE 7 
World tota] (estimate)! |... 194,100 


* Estimate, ? Preliminary. r Revised. 


! Less than 16 unit. 


1962 1963 1964 1965 v 
8,406 8,562 8,710 
217 239 220 2190 
22,000 22,000 23,100 24,300 
12,942 11,998 r 13,511 * 11,000 
275 275 275 
14,351 14,969 16,217 15,526 
146 r 164 160 e 130 
r 19 15 1 
2,065 1,982 1,884 1,797 
9,900 10,700 12,300 16,40 
8,206 9,764 10,605 11.296 
408 445 441 241 
4,400 4,300 4,300 4,800 
1 (2) (3) (3) 
426 r 11 34 
459 489 
17 17 17 15 
1.224 1.270 1.449 1.374 
2.913 3.057 r 2.954 3,059 
84,175 84,530 r 86,905 * 87.000 
4,311 1,658 5,150 4,705 
16,894 18,267 17,184 14,866 
8,823 r 8,689 * 8,700 ° 
78 115 r 85 93 
197,800 201,500 209,700 208,900 


1 
8ئ‎ not add to totals shown because of rounding where estimated figures are included in 


Nore.—An undetermined amount of semianthracite is included in the figures for some countries. 


TECHNOLOGY 


io int. The Bureau's underground hy- 
Ne mining tests were completed in 
teol 965.3 The work involved a one-half 
Picate, designed experiment to deter- 


Buch, J w 
tite: Enginee Hydraulic Mining of Anthra- 
ring Develo : ; 
Rept. of Inv. 6610, 5ۃ وو ا‎ 


mine the principal effects and interactions 
of seven factors at two levels. The follow- 
ing factors were considered: Line pressure, 
water volume at face, depth of cut, 


number of mast setups, rate of nozzle trav- 
el, cutting pattern, and angle of jet impact. 
To conduct the investigation, 64 separate, 


SSSR ECC a: 
AMLAN 8 ERA a 


QTY Gë 
NNNM MOX 


ASA (X. XN 
VN ML 


+ 
Y 
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comolete face advances were required In 
aicton. cutting TESS were mace wii se 
lected varza-ies IO measure me valuuts af 
a preciction ecuaceu er 2 DA 
range of volumes and pressures An anaiv- 
sis of the data wil be pudisred upon 
completion of the factorial evaiuaniens 

Preparaom. — 4 determinaton of the 
یداد‎ cfaracterrstics of mor inter 
cite seams with aan mie reseryes. 
begun m (oi was ccntinued bv t^e Bu- 
reau during t^e wear to asus m deveicp- 
ing processes for converting nh unte inco 
new products. In the Bes par of cs 
study, seven samples from diferent mines 
were washed and tested bv deat-and-ank 
methods to determine the charactersces of 
the Bottom Red Ash seam in the Nerchern 
anthracite field. Total thickness of the 
seam ranges from 7 feet to 12 feet 4 inches 
slate and bond partungs num-er becween 2 
and ll. and are 6 to 40 inches thick: the 
coal lavers range from 61 to Lut inches 
thick. 

Differences in gevoleeic structure affect 
the amount of cual containing II percent 
or less ash that could ^e recovered from 
each mine. but these diderences had little 
effect on quality. The arbitrary value used 
as a basis for comparing vields of fuei- 
grade coal was Il percent ash. Recovery of 
3 14 by t.inch coal. washing at specific 
gravities of 1.70 to 1.90. ranged from 67 to 
95 percent; recoverv from 1, inch bv رھ‎ 
mesh samples followed a similar pattern. 
ranging from a low of 7$ to a high of % 
percent. Two samples wasted at specitic 
gravities of 1.55 or lower, contained sub- 
stantial quantities of coal with 5 percent or 
les ash at vields of 46 to 58 percent. 
Proximate analvses a major criteria of 
qualitv for market-grade coal. were œm- 
Parable for all sizes studied. Volatile mat- 
ter ranged from 47 to 60 percent. fixed 
carbon from 82 to 86 percent, and ash 
from 8 to 12 percent. Crushing the 31,. bv 
la-inch anthracite to t,-inch by %0-me<h 
size substantially increased the vield of 
float coal at a specific gravity of 150. con- 
taining less than 5 percent ash in five o£ 
the seven samples. Onlv in one sample was 
the overall vield of II-percent- ash coal in- 
creased substantially bv crushing. 

In the second phase o£ the program. an 
examination was completed of three of sev- 
en samples collected from the Bottom Ross 
seam. also in the Northern anthracite field. 
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Coals c tanning comparable ash percent 
ages fom diferent locations in the sam 
wim bai sunineantiv different grindabili 
Des ami specific gravities In all cases. grind: 
aDuicy mwiexes of specific gravity fractions 
DAC were separated from a given sample 
mere3xsed wich che ash content. 
Prepertes—Baxc information was ob 
tine on the structural features of anthra- 
cite from surfacr-area measurements to two 
an:^rxctes bw means of carbon dioxide ad- 
wrpcen.¢ The purpose of this work was to 
determine whether anthracites differ in 
Specie surface area and if their pore SYS 
tems are mtercbunected or consist predomi- 
nantiv of isolated segments The results 
were also desired for correlation with pore 
„ume data obtaıned on the same anthra- 
ates ۱ 
Surface area of the denser anthracite was 
9 percent less than that of the lighter one. 
Soec:fic surface area of 60- to 400. mesh 
particies wis virtually the same. however, 
indicating that im particles smaller than 60 
mesh ali pores accessible to carbon dioxide 
are essentially interconnected. Pores in the 
denser anthracite were believed to be more 
constricted because twice as much time was 
reuuired to degas it than the other sample 
under comparable conditions. In all ass, 
the finer anthracites reached equilibrium 
more rapediv chan the coarser pu 
Several modificanens of the Brunautr " 
mett- Teller BET) equation and | S 
Langmuir equation were used to calcula 
the amount of adsorbate required to form 
a monomolecular laver on the gH 
under investigation. Of these. the modif 
Kou BET equation gave the bes سا‎ 
ment between the monolaver volumes ai 
specific pore volumes reported in gines 
Investigations 6657. Invariably, monola 
volumes calculated as liquids bv the ہین‎ 
muir equation were significantly AR 
than specific pore volumes. indicating ae 
Langmuir-tvpe adsorption did not 
lace. 
i The surface area of six coals (200 NT 
mesh) was estimated by Walker کت‎ 
from the sorption of ni HA 1858 
krypton at 195? K. carbon dioxide at 
‘Ramsey, Jerry W. G. A. Brad». and pat 


Eckerd. Relation of Density and f ines 
to . "Features of Anthracite. Bull 


genge 
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K, xenon, at 273° K, and carbon dioxide at 
298° K. The coals ranged in carbon con- 
tent (dry, ash-free basis) from 72.7 to 95.2 
percent. Surface areas were calculated from 
sorption isotherms, allowing 30 minutes for 
each sorption point, using the BET equa- 
tion. The sorption system most promising 
to measure the surface area completely of 
microfine coals appeared to be carbon 
dioxide at 298° K. With this system, the 
surface areas ranged from 224 m2/g to a 
low of 104 m?/g. This minimum in surface 
area is substantially greater than reported 
previously, even from methanol sorption at 
room temperature. 

Utilization.—The Bureau of Mines also 
investigated coal reactions at extremely 
high temperatures in a search for new 
ways to convert coal into chemicals. In 
these studies, high temperatures were pro- 
vided by a plasma jet, an arclike discharge 
that creates temperatures up to 15,000° C. 
Acetylene yields of up to 40 percent of the 
weight of the feed material were obtained 
from high-volatile A bituminous coal 
(moisture and ash free) in an argonhydro- 
gen plasma containing 33 percent hydro- 
gen. High-volatile C bituminous, lignite, 
and anthracite produced lower yields, in 
the order listed. 

Coal temperatures in these experiments 
(less than 1,000° C) were low. The tem- 
Perature was increased to 1,300° to 1,400° 
C by directing an argon plasma upward 
into beds of coal consisting of fairly large 
particles, up to 4 mesh. Similar tempcra- 
tures were obtained with powdered coal by 
means of an insulated, preheated graphite- 
lined reaction zone. Efforts were continued 
لا‎ an effort to develop a workable system 
that will heat coal to 2,0009 C or higher. 
= Së work involving high-tempera- 
reactions, coals of various ranks were 
سس‎ optically at several thousand de- 
Brees in a commercial laser unit to deter- 
p yields of chemicals, especially acety- 
Së Yields of acetylene, hydrogen, carbon 

noxide, and carbon dioxide increased 

SEN with decrease in coal rank 
low ہن‎ (high rank) to lignite 
tide yield; r ethane and hydrogen cya- 
agon incre ا‎ little. The presence of 
with the ased the output of acetylene, 
she fhe Maximum yield being achieved 
Villimet argon pressure was about 100 

en. In hydrogen, helium, or 


stream atmospheres, acetylene yields de- 
creased uniformly in that order. 

The Bureau's anthracite-briquet research 
program is aimed at producing a suitable 
blast furnace fuel. One hundred 
seventy-five tons of anthracite briquets was 
produced in 1965 to complete the 300 tons 
required for a blast furnace test. The bri- 
quets were made in equipment designed to 
create a product that would compare fa- 
vorably with coke as a blast furnace fuel. 
However, continuous calcining is cssential 
to the economic production of a metallur- 
gical briquet from anthracite. On the basis 
of pilot-plant tests, a gas-fired Sintering sys- 
tem is being assembled for continuous 
tests. Inlet temperature of the furnace will 
be about 600° F; a temperature of 1,8000 F 
will complete calcination of the briquets as 
they reach the discharge end. Construction 
of the system was virtually completed by 
the end of the year. 

Anthracite markets might be increased if 
an agglomerated product could be made 
for use as fuel in foundry cupolas. An ex- 
truded anthracite fuel with Properties sim- 
ilar to coke, for example, could have a de- 
cided price advantage. To determine if 
anthracite mixed with a binder could be 
successfully extruded into such a fuel, tests 
were conducted with a 4-inch-diameter ex. 
trusion press. These tests failed to produce 
an acceptable product, since effective extru- 
sion could not be achieved without exces- 
sive amounts of binder. 

Microfilming.—The program initiated in 
1962 by the Bureau to microfilm all availa- 
ble data relating to abandoned anthracite 
mines was continued during the year. 
Maps, cross sections, and other related data 
were recorded for 57 mines. The work in- 
volved 1,450 maps and 4.118 photographic 
frames. Data for 165 mines throughout the 
anthracite region have been duplicated 
since the program was initiated. Original 
film is transferred to Washington for stor- 
age, while negative and positive copies are 
kept on file at the Anthracite Field Office 
in Wilkes-Barre, Pa. An Information Circu- 
lar$ has been published covering that 
phase of the microfilming program cover- 
ing the Eastern Middle field. 


€ Whaite, Ralph H. Microfilming Maps of 
Abandoned Anthracite Mines—Mines of the 
Eastern Middle Field. BuMines Inf. Cir. 8274, 


1965, 18 pp. 
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Mine W ater tive work 
wich the Commonwealth of Pennsvivania 
oa the control of mine water continued 
during 1965 under the act of July 15. 1955 
¿Pu-uc Law 162. A surface drainage 
ےم‎ was started in the Southern feid 
In the Northern anthracite field. one deep- 
well pumping sation was completed and 
work was iniuated om a second. The 
pempirg mstallations were made m aban- 
doned underground mines to protect active 
min mg operations. The surface and deep- 
weil pump installations entailed a total 
cost of approximately $4605 000, of which 
the Federal Government will pav. one-half. 
It is estimated that these prorexts will pro- 
tect the hvelihood of about 1.750 mine 
personnel. and an esumated 88.6 million 
tons of anthracite reserves. 


Sebsidence Corel —Four subs dence 
ہہ‎ protects were completed in the 
Northern feid under the Mine Water Coa- 
tol Act amendment of October 15, 1962 
Pubic Law. 87-815). These projects were 
designed to protect inhabitants and surface 
structures in beavilv populated parts af 
Scranton, Wilkes-Barre, and  Pivmouth 
from the hazards of surface subsidence. 
The combined project areas totaled ap- 
prox:mateiv 131 acres. on which more than 
DO dwellings. 5 churches. and 5 schools 
with an estimated total value of $12 5 mil- 
lion are located. The work. undertaken co- 
ooeratrveiv with the Commonwealth of 
Pernnsvivania at a total estimated cost of 
$2.1 mre. included crushing and screen- 
irg mine refuse piles for backnlling materi- 
al that was later mined with water and 
Introduced into the mine votds below the 
Protect areas through a series of boreholes 
Ide removal of such refuse material. do- 
nated bv private owners to the municipal- 
tues. not only assisted in eliminating them 
as ur£g-tül* fire hazards but restored the 
Stes for more useful purposes. 
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A brochure entitled "A Study of Opera 
tion Backfill” was prepared for distribution 
bv the Bureau in cooperation with the 
Commonwealth o£ Pennsylvania to describe 
the techniques. emploved in subsidence- 
control operations It is expected that 
most future subsdence-control projects will 
be carried out under provisions of the Ap- 
palachian Regional Development Ad d 
1965 (Public Law 89-4), while mine drain- 
age and flood control projects will continue 
to be implemented uncer the original leg 
isiation. since, under the terms of the Ap- 
palach ian Act. the Federal Government de- 
fravs 75 percent of the cost and the State 
25 percent. 

Appalachian Pregram.—in 1965, the Ap- 
palachian Regional Commission approved 
seven mine ond filing projects. submitted 
bv the Commonwealth o£ Pennsylvania, to 
arrest or Allen iate surface subsidences above 
abandoned anthracite mines. Cost of the 
seven prowcts in Pennsvivania P estimated 
at $6 million. Six of the projects are locat 
ed in heavily populated sections of Wilkes 
Barre and Scranton; the other is at C. 
dale. A surface reclamation project Ji 
Moraine State Park was also approved b) 
the Commission at a total cost of ME 
This project is designed to eliminatc pu 
lic heath and safety hazards from old ei 
face pits in a public park. Se سو‎ 
doned mine-üáre control projects. کور یت‎ 
to cost approximatelv $;5 million, ie 
also approved bv the Commission d e 
Two o these are anthracite fires an 
are bituminous. all in Pennsylvania. 718 
o£ the techniques to be emploved in A 
work will inciude E Ed : 
constructi incombustible bam ۱ 
Ee introduced into the ine 
wwds through strategically located 
holes: cute trenches backfilled with 15 
and. sealing the surface above the 
areas. 
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Coke and Coal Chemicals 


By J. A. DeCarlo i and E. T. Sheridan 
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Th ; 
5 0 6ھ‎ nearly matched the which supplied 98 percent of thc total 
gan recorded for total industri- coke, was in May when output reached 5.8 


"oke plante Contributed to the jp. 
the Percentage increase for 
Í SE more than double 
Mugs Ive plants. The upward 
ter part ce lon that began in the lat- 
Continued through most of 

E Output returned to a more 
Year, p, ae ning the last quarter of the 
May St was Particularly high in 
and beef, e Monthly Output of oven 
e Coke Was nearly 6 million 
Production for Oven-coke plants, 


Oven-coke plan 
that of t 


million tons, the highest monthly output 
of oven coke since March 1960. Bechive 
production was highest also in the first 
part of the year, and the output of 197,100 
tons in March was the largest amount of 
beehive coke produced in any month since 
April 1957. Both merchant and furnace 
plants contributed to the increase in total 
oven-coke production, registering increases 
of 5 percent and 7 percent, respectively, 
over their outputs in 1964. Bechive produc- 
tion was 3 percent greater than in 1964. 


1 Supervisory chemical engineer. 
? Mineral specialist. 
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Demand for coke exceeded production 
during the first half of the year and pro- 
ducers’ stocks of oven coke decreased each 
month through June. In the latter half of 
the year, stocks increased moderately but 
steadily each month, and at the end of the 
year were 37 percent greater than at thc 
first of the year. The quantity of oven and 
bechive coke on hand was only 2.7 million 
tons, cquivalent to 16.1 days production at 
the December rate of operation. 


Blast furnaces continued to use the bulk 
of the nation’s coke output, receiving 90 
percent of the total shipments from pro- 
ducers. A 5-percent increase in blast fur- 
nace coke shipments in 1965 was caused 
partially by a slight increase in the coke 
rate, which had declined each year since 
1952. Most of the increase, however, was 
caused by a 2.6-million-ton increase in 
blast-furnace pig iron and ferroalloys out- 


put. 


The remaining 10 percent of the coke 
distributed in the United States was con- 
sumed principally in foundries and miscel- 
laneous industrial plants for fuel. A small 
quantity was sold for residential heating, 
but this market has been declining steadily 
and is expected to be nonexistent soon. 
Shipments to foundries were 8 percent 
greater than in 1964, but shipments to 
other-industrial plants declined 8 percent. 


The overall breeze yield decreased slight- 
ly, but production increased 3 percent, 
Principally because of the larger amount of 
coal carbonized. Unsuitable for most metal- 
lurgical applications because of its small 
size and high ash content, the bulk of the 
breeze is used by producers for steam rais- 
ing and for sintering iron ores. However, 
about one-third of the 1965 production was 
sold for use mainly as a reductant in elec- 
tric furnaces that smelt phosphate rock to 
produce elemental phosphorus. This was 
about the same percent of the output that 


was sold in 1964, but the quantity sold was 
16 percent greater. 


The average unit value of the coals car- 
bonized was higher at both oven- and bee- 
hive-coke plants in 1965. A $0.23-per-ton 
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increase in average value at oven plants 
was caused principally by a $1.99-per-ton 
increase in the average value of the coals 
carbonized in Alabama. A $0.09-per-ton in: 
crease for beehive plants was duc to higher 
coal costs in all three bechive-coke-produc- 
ing States. 


Production of all basic coal-chemical ma- 
terials increascd in 1965, with tar, ammo- 
nia, light oil, and coke-oven gas registering 
increases ranging between | and 8 percent 
over the quantities produced in 1964. Most 
of the increases were attributed to the 
larger quantity of coal carbonized because 
the overall yields of all products, except 
coke-oven gas, declined because of the 
higher operating rates. Although produc 
tion of crude tar and light oil was substan: 
tially higher than in 1964, output of most 
of the tar and light-oil derivatives did not 
increase proportionally because some plants 
discontinued their processing operations. 

Prices of most coke-oven products T€ 
mained at about the same level throughout 
the year. According to trade pun 
prices of oven-foundry and bechive-fum E 
and -foundry coke remained at about ! 
1964 level. Prices, f. o. b. plant. ranged del 
$14.75 to $16.25 for bechive-furnace 15 
from $18.00 to $18.50 for bechive-foundry 
coke; and from $31.00 to $34.50 for uie 
foundry coke. Prices of coal chemicals i 
remained about the same throughout "i 
year, except that the price of benzene 


in 

creased from $0.25 to $0.26 per 0 and 
April and then ranged between $0 

r of the 


$0.28 per gallon for the remainde 
es relatively 
Foreign trade in coke was rela K 
small, but exports were 60 percent d j 
than in 1964. Canada remained the 1 
pal export market. receiving neatly il 
fourths of the foreign shipments. id 
were insignificant and were only à 
one-tenth as large as exports. 7 
The total value of all coals jane x 
was $895 million, and the total s e 
products of carbonization was $1, 15 
lion. The value of coke and ECH Ss 
principal products, accounted for 
cent of the total value of all product* 
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Table 1.—Salient coke statistics 


1957-59 
(average) 1963 1964 1968 
United States: 
Production: 
Oven coke ...short tons 60,551,900 53,307,609 60,908,391 65,197,523 
Beehive coke ......... do 1.254.232 970.698 1,236,287 1,656,938 
Total 2252x292 do 61.806.132 54.278.307 62.144.678 66.854.461 
Imports ~----------------- do 120.908 152.595 103,286 89,620 
Pixos: a Le do- 558.428 451.241 523,695 833,668 
Producers’ stocks, Dec. 31..do.... 1 4,682,436 2.884.931 1.971.892 2.702.446 
EE apparent do 60,585,947 55,001,541 62.637.308 65,379,359 
vens: 
Slot in existence, Dec. 31 ! 15,993 14,586 14,639 14,357 
Beehive in existence, Dec. 31. 17,448 4,907 5.071 3,433 
Value of coal-chemical materials 
used or sold $330,902,284 $254,220,290 $290,052,399 $311,406,722 
Value of coke and breeze pro- 
duced) !!! 1,143,589,918 977,060,009 1.128,925,328 _.. 0 
Total value of all produets 1.474,492,202 — 1,231,280.299 1.419.877.727 42 
World production: 
Hard coke..thousand short tons 281,855 r 307,308 r 326,434 340.723 
Gashouse and low-temperature 
COKG T do 51.130 r 49.990 r 48,620 46.260 
11959. 
Table 2.—Statistical summary of the coke industry in the United States in 1965 
Slot ovens Beehive ovens Total 
Coke produced: 
At merchant plants: 
Short tons --.------------------~-------- 6,673,272 (1!) (1) 
Ul 8152. 139,083 (!) (3) 
At furnace plants:? 
Short tons کی‎ 7 58,524,251 (!) (1) 
.. $948,804,704 (1) D 
Total: 
E 65.197.523 1,656,938 66.854.461! 
( ²˙ i...... RE 581.100.943.787 824.8 12.638  $1,125,756,425 
Breeze produced: 
Short . ⅛ð-Zß eR Uma NL ME LE 4.037,264 43,240 4,080,504 
Ii 8 827.887.455 886.540 $27,973,999 
Coal carbonized: 
Bituminous: 
Short: nnen Li aaa 92,086,030 2,692,701 94,778,731 
Mf... 8 5875.445152 814.566.515 $890,011,667 
Average per ton ---------------------- $9.51 $5.41 $9.39 
Anthracite: 
Short ess dedu 507.207 SS 507.207 
Value 0 1A. ct cL aoa. $5,444,240 GEN $5,444,240 
Average per ton -__.  یَیيی‎ ns $10.73 oe $10.73 
Total: 
Short tons ZS 92,593,237 2,692,701 95.285.938 
“ll! +2" خخ‎ 8880,88 2 $14,566,515 $85,455,907 
Average per ton ---------------------- $9.51 $5.41 $9.40 
Average yield in percent of total coal carbonized: 
6 70.41 61.53 10.16 
Breeze (at plants actually recovering) ------ 4.36 1.61 4.28 
Coke used by producing companies: 
In blast furnaces: 
Short nns 55,396,843 (3) 55,396,843 
Ill $82,185,826 (2) $892,185,826 
foundries: 
i Short tons cess ³ðQA ĩð EIAS 383,046 Ge 383.046 
Value 5 — eee ہے‎ $12,457,029 == $12,457,029 
H other industrial uses: 
i S0 ĩð ͤ EL 609,893 E 603.893 
// 86 $10,378,564 oe $10,378,064 
Breeze used 009 companies: 
steam ants: 
m سو ات‎ 2j میس‎ au سپ کے ےس کے اش لدب ید‎ cul 641,572 —— 641.572 
77 e EE $4,146.641 E $4,146,641 
agylomerating plants: 
In 8 tong ا سے ہ۔۔۔‎ _ 11 — 1,744,481 
Value 5 22222 ͥö“nsx TENE 811.421.995 — $11,421,999 
her industrial uses: 
SE GE )))) جا و سد‎ ee sec eo ce 427,276 — 427,276 
Value ee $2,769,952 ez $2,169,952 
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Table 2—Statistical summary of the coke industry in the United States im 1965—Continued 
BEE Ee el 


Slot ovens 


To blast furnaces: 


Beehive ovens 


Total 
Coke sold (commercial sales) : 


EEN 3.659.660 1,141,974 4.801.634 
E ( $60,243,433 $16,609,949 76,553,352 
Average per ton $16.46 $14.54 $16.01 
To foundries: 
Short c ۶ ت۶‎ ٤7٤ 2.906.258 10,784 2,917,042 
JJ K 889.909.586 3164.644 390,074.22 
Average per ton LT $39.94 $15.27 $36.68 
To other industrial plants: 
N 1.361.105 487.131 1.848.236 
161717177... E dA CE: $22,334,959 37.872.156 $30,192,115 
Average per ton uu... 0... - o oer 316.41 £16.12 $16.34 
For residential heating: 
bort cup 138,800 16.823 155,625 
ME 32.376.102 3182.25 $2.55 357 
Average per ton $17.12 $10.59 $16.45 
Breeze sold (commercial sales): 
700 1.270.061 42.211 1.212.278 
PPͤꝝFꝛ 8 $9,535,966 884.675 19.24.27 
CCC creer: 7.75 32.01 17.75 
Coal- chemical materials produced: 
Crude tar: 
Eau E al 7 802.737.710 e? 802.737.740 
Gallons per ton of coal 7777777 8.67 — 8.67 
mmonia:* 
Phort 8 802.728 = 802.775 
Pounds per ton of coal ا ہے ہے‎ = 17.72 
Crude light oil: 
nod ERN 282.700. 1 Ek 262,700,4] 
7 Gallons per ton of PPV 2.91 Sc 2.51 
Thousand cubie یہد‎ 207 975.097.354 775. og; 4 
Ousand cubic feet per ton of mal _____ 16.26 ce l. 
ercent burned in coking process ___ 31.55 - 24 5 
Cent surplus used or soid ENER 64.49 Si 
Val n wasted ہے ھت‎ 86 1.92 1.92 
alue of coal-chemica] materials used or scd: 
Crude tar and derivatives: 
Use! EORUM £2253 200 12 552 2^9 
Sold Ee B52 1 7 165 = „„ 
"oi products 4 یں ہو ماک ےت‎ NDS ipae 3:$ 27; ہے۔‎ 324,271 67 
rude light oil o ge 7*7 gad 172746 
Surplus gas e derivatives? ———.—— i Së 154.742.770 


included ciated with (ron haer forrzees (refer to definition in "Seope of Report). 


4 
d€ Wes Coke for produecer-gas mar Au ace. 
of sul fate دی‎ aK. 


0 aveid sen cg + — 6 ¿aj COAT EAT. J teeta. 


"Includes into, unn sufa. ammoriz Lower (NH; rt. and damme um Pelze. 
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Y 44 
State Ir ^x ez em Cra) A orps 
Der. 3: Eer fe [fee 
DE — dE — ers سو سے‎ 
rte Ones e 
Pla C 22 
A Re us توچ‎ 
aba DUM —ÀÀÀ ا‎ — — i 
Mifornia CEN — 7 1.27€ uo مو‎ MERLO v; 
° e -— > . 
nnecticut. déet 3 138 ALE aa &z. 74 
erse - 
Illinois r New Ycrk * e 1. * 22 7 7227222 TG رط‎ 
dana $ 74. و سڈ‎ ANE 
C e 5 „ PES — 
Se Missouri. Ter ° جو سس‎ 2 A e kA zs y G+ 7 
Ke. Tex nes- 
Michigan ےک وک جج‎ UE 4 BIE y .وت‎ 
Mnesota ana u LT — 3 TEN 741 det 2112 
Ohio = and Wiemer — 2 E» Tt» “a$ Ewa 
nnsylvania 777—-—--—-.. :* 225 Db Mb mey » 
West ynia _ is eo Ky 
irginia : fer oae: „ 
Ee 2 —U—äy[— — 4 {44 ur aad © Le hb 
otal 1 D E 
i rehant —— $$ IE. YZ. zr. T4 4: 
At furna plant C = DE Y At 22 2 
jj j DE 
tal 1866 —— — EN رق رق ا ےا ا‎ 1 oz 
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Table 4... of berhr-e-ceke operatus a Ge Û aned *exers Ste 


Y ,== 
iT + liste tee Cu zÉ cu Cine 
Na Z= il. ہرم ہم‎ let Zem > سے اس‎ de of coke at ovens 
- snm: — 2. = emn L. Z= — — — 
F. I {moms Ce Taal Per ton 
gett 
PES ORS ہے‎ a spam es Ea r in KL Sei 4.87 ame 8 3 — 635 4 
Kec: A Re 
o he Z E s وہ‎ E Rut nre $` 1 ` 142 3 16.15 
Tz 
EEN HESS! F F +$ 15558 + Eé 21 82228 14.97 
inet (See ات تپ‎ Le ES 5 fami dur 4$. ha Dad obw. E. Ae اج‎ 15.04 
EIC ws r e Del Zeien GE rear. 
This chapter covers high-temperature live all wear, 2 wer idle all vear, and | 


oven and bechive coke ami relate prad- 
ucts. All data. except where fir were 
supplied bv cokc-proetuang companies in 
the United States Only prowuces mace in 
high-temperature slot and beehive ovens 
were included: products mace bv other 
carbonization) Processes (coal gas retors 
low-temperature coal carbonization. and 
carbonization of residues from the ret ning 
of coal tar and petroleum) were sp<xincal- 
Iv excluded. 

In addition to coke produced in high- 
temperature slot and beehive ovens. six 
companies produced an esumated 150.000 
tons of coke and char in unconventional 
carbonizing units. One plant carbonized 
lignite in a Lurgi gasiter and manufac- 
tured briquets from the char. Three plants 
produced high-temperature coke with trav- 
eling-grate stokers, while two experimen- 
tal rotarv-hearth. plants produced high- 
temperature chemical coke. One plant that 
had produced a low-temperature coke. 
known as Disco, was dismantled and did 
not operate in 1965. 

Of the 66 oven-coke plants surveved by 
the Bureau of Mines in 1965. 63 were ac- 


Was Mote part of che vear. but later was 
Wu permanent. Of the 27 beehive 
pants .ہہ بیع‎ oci 11 operated the en- 
tire wear. & were active part of the year, 
arî the remainder were idle. 

The terms “merchant” and “furnace” in 
this chapter appiv only to oven-coke 
plants Furnace plants are owned by, or 
are hinamwiailv athirated with. iron and steel 
companies that produce coke mainly for 
use in their own biast furnaces. Merchant 
plants include these that manufacture me- 
tallurmeal, industrial, and residential heat- 
ing grades of coke for sale on the open 
market: those asouate with chemical com: 
pames or gas utilities: and those affliated 
with kxal tron. works that consume only a 
small part of their output in afhliated blast 
furnaces. 

The term "coke" in this chapter refers 
onlv to the large sizes (usually plus one- 
half inch) from which the smaller sizes, 
called breeze, have been screened. “Metal: 
lurgical coke" refers to grades used for 
smelting and casting ferrous metals in blast 
furnaces and foundries. 


OVEN AND BEEHIVE COKE AND BREEZE 


MONTHLY AND AVERAGE DAILY 
PRODUCTION 


An upward trend of industrial activity 
that began in the latter part of 1964 con- 
tinued through 1965, and coke production 
increased significantly, particularly during 
the first part of the year. Average daily 
production for the 12-month period was 8 
percent over the average recorded daily in 
the base years, 1957-59. Peak production of 
oven coke for the year occurred in May 
when daily output averaged 187,300 tons, 


the highest rate recorded since April 1960. 
Bechive plants also operated at increased 
rates. and an average daily production of 
6.800 tons in March was the highest 
achieved since April 1957. Production from 
both segments of the industry declined to 
more normal levels during the latter part 
of the year, however. Table 5 summarizes 
monthly and average daily production of 
oven and beehive coke in 1964 and shows 
comparable data for the two preceding 
years and for the 1957-59 benchmark period. 
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Table 5.—Production of oven and beehive coke in the United States, by month 
(Short tons) 


1957-59 (average) 1963 1964 1965 
Month Total Daily Total Daily Total Daily Total Daily 
average average average average 
Oven coke: 
January ...- 5,630,000 181,600 4.244.600 136,900 4,660,100 150,300 5,626,200 181.500 
February ... 5.159.400 184,300 3.953.800 141,200 4,485,000 154,700 5,149,200 183.900 
Maren 5,744,700 185.300 4.627.500 149.300 4.820.300 155.500 5,755,400 185,700 
April ......- 5.378.300 179,300 4.740.300 158,000 4.853.900 161.800 5,592,900 186,400 
Mayr 5,532,400 178.500 4,963,400 160.100 5.191.500 167,500 5.806.300 187.300 
June 5.352.800 178.400 4.734.100 157.800 5,036,500 167,900 5,589,900 186,300 
July .......- 4,603,300 148,500 4,466,500 144,100 5,163,400 166,500 6,622,900 181.400 
August 4.151.700 133.900 4.200.400 135.500 5.138.200 165,800 5.572.700 179.800 
September .. 4,121,500 137.400 4.157.200 138.600 5,141,000 171.300 5.230.200 174.300 
October 4,340,000 140.000 4.390.600 141.600 5,476,100 176,600 5,179,200 167.100 
November 5,002,600 166,800 4,289,000 143.000 6,373,300 179,100 4,948,600 165.000 
December ... 5,535,200 178,500 4,540,200 146,500 5,569,100 179,600 5,124,000 165,300 
Total 60,551,900 165.900 53,307,600 146,000 60,908,400 166.400 65,197,500 178,600 
Beehive coke: 
January .... 132,200 4,300 66,400 2.200 86,100 2,800 178,500 5.700 
February ` 127,900 4,500 67,100 2,400 82,100 2,800 163,300 5.800 
March ...... 150,300 4.900 66,900 2.100 93,100 3.000 197,100 0 
April 138,900 4,600 87,600 2,900 92,500 3,100 162,700 5.500 
May -....--- 118.700 3.800 102,000 3,300 93,900 3,000 149,000 4.800 
June 107,900 3,600 96.200 3,200 81.400 2.700 176.500 5.900 
July ........ 80,000 2.600 84,200 2,100 69,800 2,300 159,000. 5,100 
August 82.600 2,700 79,500 2,600 94,300 3,000 164,800 5.300 
September .. 18,600 2,600 19,000 2,600 113,200 3,800 89,900 3.000 
October 75.300 2.400 82.600 2.700 126,800 4,100 78,500 2.300 
November 16,100 2.500 11,600 2,600 142,300 4,800 65,100 2.100 
December 85,700 2.800 81.600 2,600 160,800 5,200 11,600 2,500 
JJ k pU e 2 میم‎ 
Total ..... 1,254,200 3,400 970,700 2,700 1,236,300 3,400 1,657,000 4.600 
JJ ³ ↄ ꝙꝗßſ AAA 
Total: 
January ---- 5.762.200 185,900 4.311.000 139.100 4.746.200 153,100 5.804.700 187.200 
February ... 5.287.300 188.800 4,020,900 143,600 4,567,100 157,500 5,312,500 189.700 
March .....- 5,895,000 190,200 4,694,400 151.400 4.913.400 158.500 5.952.500 192.000 
April .------ 5,517,200 183,900 4,827,900 160,900 4,946,400 164.900 5,755,600 191.900 
Mad 5,651,100 182,300 5.065.400 163,400 5,285,400 170,500 5,955,300 192.100 
June 5,460,700 182,000 4.830.300 161,000 5.117.900 170.600 5.766.400 192.200 
July -------- 4,683,300 151,100 4,550,700 146,800 5,233,200 168,800 5,781,900 186,500 
August .....- 4,234,300 136,600 4,279,900 138.100 5,232,500 168,800 65,737,500 185,100 
September .. 4,200,100 140,000 4,236,200 141,200 5,254,200 175,100 5,320,100 177,300 
October 4.415.300 142.400 4,473,200 144.300 5,602,900 180,700 5,252,700 169,400 
November ... 5.078.700 169,300 4.366.600 145,600 5,515,600 183,900 6,013,700 167.100 
December ... 5,620,900 181,300 4,621,800 149.100 5,729,900 184,800 5,201,600 167,800 
Grand total. 61.806,100 169,300 54,278,300 148,700 62,144,700 169,800 66,854,500 183,200 


1 Daily average calculated by dividing monthly production by number of days in month. 


PRODUCTION BY MERCHANT AND 
FURNACE PLANTS 


The overall increase in oven-coke pro- 
duction was attributed to an increased out- 
put of both furnace and merchant plants. 
In addition to the increased coke require- 
ments of steel plants, which are supplied 
primarily by furnace plants, there was a 
greater demand for coke by foundries, non- 
ferrous smelters, chemical plants, and other 
industrics—markets that normally are sup- 
plicd by merchant plants. 


Although production at merchant plants 
increased and was higher than in any 
other year since 1959, merchant- plant out- 


put in relation to total production con: 
tinued to decrease and was lower in 1965 
than in any other year of record. This de- 
cline, which is shown graphically in figure 
2, has been caused by the gradual loss of 
coke markets, principally for manufactur- 
ing producer gas and water gas and for 
residential heating, to oil and gas. Con- 
tributing also to the decline in merchant- 
plant output in recent years has been the 
increased capability of steel companies to 
supply their own normal requirements for 
blast-furnace coke. 


Production of oven coke by merchant 
and furnace plants in 1965 is shown 1n 
tables 6 and 7. 
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Table 6.—Production of oven coke in the United States, by type of plant 
(Short tons) 
1957-59 (average) 1963 1964 1968 — 
Month ` S — Ces 
Ge F arante Mer- Furnace Mer- Furnace Mer- Furnace 
plants PIANIS chant plants chant plants chant plants 
EES plants plants plants 
Production: — E = 
anu 
Febru 9 00 0 488,400 3.756.200 515.000 4,145,100 571.100 5.055.100 
Mah رہ‎ 4,518,300 455,700 8,498,100 507.000 3,978,000 521.700 4.627.500 
C "رر‎ 497,900 4,129,600 541.200 4,279,100 598.100 5.157.300 
سا‎ I 1553500 483.100 4,257,200 528.300 4,325,600 563,600 6.029.300 
jue 7 595800 477 05 478,400 4.485.000 544.100 4,647,400 577.100 5.229.200 
July - 569.100 4934.00 — 468,500 4,265,600 520.700 4.515.800 548,900 65.041.000 
August 573.200 3/5 4.200 436.800 4,020,700 524.500 4,638,900 559.400 5.063.500 
See 3.578.500 451,300 3,749,100 494.900 4,643,300 552,900 5.019.800 
tober E 0 435,600 3.721.600 514.600 4,626,400 528,200 4.702.000 
November 382700 4 04,000 475.600 3,915,000 532,600 4.943.500 551.300 4.627.900 
December — 649.000 E 452,600 3,836,400 546.000 4.827.300 544,000 4.404.600 
: 0ل ٹ7‎ 8,856,200 — 502,800 4,037,400 — 566,600 5.002.500 557,000 4.567.000 
otal _____ 5 شش ہہ ری ویو ہے‎  -— -— ٣۷ 
7,359,600 53,192,300 5,626,700 47,680,900 6.335.500 54.572.900 6.673.300 58,524,200 
Daily average: I — —ä— —-— n——= ———a“ — —— تہ‎ 
anuary _____ 
ا‎ 2200 158,800 15,700 121.200 16,600 — 133,700 18.400 — 163,100 
March 27 22000 161.400 16,300 124.900 17.500 137.200 18.600 165.300 
Apa 25 000 63,800 16,100 133.200 17,500 138.000 19,300 166,400 
May 19.700 15805 16. 100 141,900 17,600 144,200 18,800 167,600 
June 1 05 0 15,400 144.700 17,600 149.900 18,600 168.700 
July [777777 enee "d ,200 15.600 142.200 17,400 150.500 18,300 168,000 
August سرت‎ 0.100 14,100 130.000 16,900 149.600 18,100 163.300 
September 19.700 1 5 14.600 120.900 16.000 149,800 17,900 161.900 
i 1 8.300 14,500 — 124,100 17,100 154,200 17.600 156.700 
November 19.0 21.100 15.300 126.300 17.200 159,400 17.800 149.300 
December — 20.900 147.400 15.100 127.900 18.200 160.900 18.200 146.800 
_ 0 157,600 16.200 130.300 18,300 161.300 18.000 147.300 
Average 
or year... 
20,200 145,700 15,400 130.600 17,300 149,100 18.300 160,300 
uction of oven coke and number of plants in the United States, by type of plant 
Number of Coke produced Percent of 
Year „„ (short tons) produetion 
nant Furnace Merchant Furnace Merchant Furnace 
ba plants plants plants plants plants plants 
VVV 41 46 12,187,439 41.224.387 22,8 77.2 
E 39 45 11,070,506 31.811.807 25.8 74.2 
1957-59 (average | 31 55 12.112.922 48.109.559 20.1 79.9 
n جو وروی‎ 21 ? 54 7,359,600 33.192.300 12.2 81.8 
IN 55 17 49 5.438.368 45.660.052 10.6 89.4 
33 17 47 5.626.701 47.680.908 10.6 89.4 
965 VV 17 47 6.335,528 54.572.863 10.4 89.6 
du کے شش‎ 17 48 6,673,272 58.524.251 10.2 89.8 
cludes p] : = 
2 Dec, 31, yia operating any part of year. 
P I , : " 
RODUCTION BY STATE fornia, Colorado, Minnesota, Missouri, 


eae Se amounts of coke produced 
the past decesa States has changed little in 
ceased to 2 €, except that Massachusctts 
. Because E Ee State in 
blast-furnace fuc ¢ IS uscd principally for 
Centrated in E 5 industry is con- 
the Eastern e steel- producing areas of 
the bulk or 8 North Central States, and 
in 15 States € coke in 1965 was produccd 
owever east of the Mississippi River. 
, about 5 million tons, 7 percent 


of : 
the Production, was produced in Cali- 


Texas, and Utah. 


Pennsylvania, the largest producer, ac- 
counted for 30 percent of the output of 
oven and bechive coke in 1965. Pennsylva- 
nia's production was more than double 
that of Indiana, the next largest producer 
which had 12 percent of the total. Both 
States had larger outputs than in 1964, 
principally because of thc greater demand 
for blast-furnace coke. Ohio, which lost its 
position as the second largest coke pro- 
ducer several ycars ago when operations 
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were di«ontinucd at the US. Steel plants 
in Clevcland and Lorain. ranked third in 
output. Although Ohios production in- 
creased 6 percent over 1961. output was 14 
percent lower than the State's average an- 
nual output in the 1957-59 penod. All 
other States except: Connecticut. Missoun. 
New Jersev, Tennessee, Texas Utah. and 
West Virginia showed production increases 
over the base period. 

Production of oven and bechive coke bv 
States is shown in table 8. 


SCREENINGS OR BREEZE 


Breeze is the term applicd to the small 
sizes of coke that result from screening. Al- 
though there is no designated size, breeze 
usually includes the coke that passes 
through a !.-inch screen, or in a few in- 
stances. a 5% inch screen. In past vcars. this 
material, which generally has a higher ash 
and moisture content than the large sizes. 
has been used principally as boiler fuel at 
producing plants. Although about 16 per- 
cent of the production is still used for this 
purpose bv producers. usage has changed 
considerablv in the past decade and 13 per- 
cent of the production in 1965 was used bv 
producers for sintering iron ores. 

Breeze is in demand also as a fucl for 
smclting phosphate rock, and it is estimat- 
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cd that at least Gov 000 tons of the cstimat- 
c! Suo ER) tons of coke used for producing 
«k mental phosphorus in 1965 was breeze, 
and the remainder was larger size coke 
that was crushed. Breeze was shipped also 
to piants that manufacture mineral wool, 
and to a number of other industrial plants. 

The veld of breeze at oven-coke plants 
ranged between S. JI percent for plants in 
Penn Rania to 432 percent for Ohio 
plants but averaged 4.36 percent for the 
industry. Most bechive plants do not recov- 
er breeze. but the average vicld for the 
plants that did report production was 1.65 
percent. 


Table 9 shows the production and dispo- 
sal of breeze in 1965 by State; table 10 
shows the quantities of breeze used by pro- 
ducers according to major cnd use and the 
quantities and values of the breeze sold in 
1465 and in prior vears and base periods. 


DISPOSAL 


Comsumptioa and Sales.— Allowing for im- 
ports, exports. and changes in producers’ 
stocks the amount of coke apparently con- 
sumed in the United States in 1965 was 4 
percent greater than in 1964. The 2.7-mil- 
hon-ton increase resulted. principally from 
the larger. requirement of blast furnaces. 
However, foundries and other industrial 


Table 8.—Production of coke in the United States, by State 
(Short tons) 


(1951-59) 


State 


. . rr a 


(average) 1:62 1963 164 1965 
Oven coke = 
Alabama - - er- 5.024.645 4.102.628 4.281.387 4.889.108 5.400.718 
California, Colorado, Utah 2.701.547 — 2.406276 2.408.383 2.935.921 3.186.675 
Connecticut, Maryland. 

New Jersey, New Vork ! 7.821.854 ` 6.498.514 6.354.716 7.887.284 8.427.762 
Illinois -2------------------ 2,291.2.6 1.917.391 1.571.204 2.298.576 2.503,94 
Indiana cbe 4 ce eee aoe 8,148.54 $,021,014 1.541.430 8.110.323 8.315,372 
Kentucky. Missouri, Ten- 

nessee, Texas -- 2.097.415 1.772.084 2.010.349 2.058.916 2.074.446 
Michigan. ----------------- 3.166.205 3.164.917 8.460.027 3.907.944 3,219,033 
Minnesota and Wisconsin... ` 1.058.305 151,032 788.923 932.804 1.117.784 
۴28010 cium 8.85 1.303 6,345,812 6.339.546 7.243.587 7.668.758 
Pennsylvania -.------------ 15,535.84 13.985.742 15.245.046 17.594.174 18,912,128 
West Virginia 3.434.892 2.610.010 3.008.418 8304 3.520,853 

Total ------------------- 60.551.900 51.098.120 53.307.609 60.908.391 65.197.523 
[ ke: ۱ 

879,596 561.777 $83,979 384.839 895,358 چس جس -——- شر ین 
entucky, Virginia, West‏ 
TN, 2242 ? 358.814 427.033 3 586.719 674.510 777.342‏ 
Total ------------------- 1,254,232 811.872 970.608 1.236.287 1.656.938‏ 
Grand total -.----------- 61.806.132 51,910,292 54.278.307 62.144.678 66.854.461‏ 


—— M M ——— M  — ——M M E ہ9 سے‎ € J J ہہ‎ J سس‎ 


) [Includes Massachusetts. 
2 Includes Utah. 79 
3 Excludes West Virginia. 
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Table 10.—Oven- and beehive-coke breeze used and sold in the United States, by use 
(Short tons) 


Used by producers— 


Year In 
steam 
plants 


1947-49 (average) 


In agylom- For other Average 
erating industrial Sold value 
plants use per ton 
e 300,000 1 483,055 1,142,589 $3.79 
796,390 447,171 1.042.308 7.22 
1.471.530 594.997 816.356 7.71 
1.794.566 388,499 984,429 1.17 
1,763,660 434,015 1.115,690 v.44 
1,744,481 427,276 1,312,278 7.50 


73 ERES 3,450,905 

1957-59 (avernge)/ 444 1.612.547 

۶2 09 720,466 

RI EE 5 609,518 

IUD WEE 632.391 

1965; 641.572 
° Estimate. 


! Includes 77,795 tons used to make producer or water gas. 


plants also used increased quantities of 
coke. Only the quantity of coke used for 
residential heating declined. 


Although consumption has increased 
significantly in the past few years, the 
amount of coke consumed in 1965 was 17 
percent less than the record 78 million 
tons consumed in 1951. A number of cco- 
nomic and technologic factors have con- 
tributed to this decline but the most im- 
portant, undoubtedly, has been the substi- 
tution of fuel oil and natural gas for coke 
in residential heating and producer-and 
water-gas markets, and declining blast-fur- 
nace fuel rates. Of these, the latter has had 
the most profound. effect, for the bulk of 
the coke produced. in the United States is 
used for blast-furnace fucl. 

The steady decline in blast-furnace coke 
rates is shown graphically in figure 3. Ex- 
cept for 1965, when the rate increased 
slightly because of the high operating rate 
of blast furnaces, the coke rate has de 
creased cach year since 1951, and, in 1965, 
only 0.665 ton of coke was required to 
produce cach ton of pig iron and blast-fur- 
nace ferroalloys, compared with 0.035 ton 
required in 1951. The 0.27-ton decrease re- 
corded over the 14-year period is equiva- 
lent to a 29-percent reduction in the 
amount of coke required. per unit of blast- 
furnace production. The net effect of the 
reduction, however, can best be emphasized 
by noting that if the 88.8 million tons of 
pig iron and ferroalloy output in 1965 had 
been produced in blast furnaces operating 
at the 1951 coke rate, total blast-furnace 
coke requirements for the year would have 
been 83 million tons, rather than 59 mil- 
lion tons actually consumed. 


Data on total coke consumption for the 
past several years and several base periods 


are shown in table 11; data on coke rates 
for sclected years are shown in table 12. 

Tables 13 and 14 show the quantities of 
coke used and sold in cach State in 1965. A 
total of 66 million tons of oven and bec 
hive coke was sold and used for all pur 
poses. of which about 87 percent was oven 
coke supplicd by furnace plants. The bulk 
of this coke was retained by producers for 
usc in blast-furnace operations. Furnace 
plants, however, sold approximately |. 
million tons of coke on thc open market, 
about 21 percent of the oven coke sold 
commercially. This coke was sold principal 
ly to blast furnaces and other industrial 
plants, but furnace plants also sold 222000 
tons to foundries, and 3,000 tons for res 
dential heating. 

Most of the coke produced by merchant 
plants was sold, principally to blast-furnace 
Operations without coke facilities, inde- 
pendent gray-iron foundries, nonferrous 
smelters, and chemical plants. However, 2 
few merchant plants operated coke ovens 
to supply their own coke requirements, 
and about 4 percent of the merchant coke 
distributed was retained by producers. This 
coke was used principally in chemical 
plants for producing soda ash, but some 
was used also in affiliated foundries and 
producer-gas plants. Of the 6.4 million tons 
of oven coke sold by merchant plants in 
1965, 44 percent was shipped to blast fur- 
naces, 42 percent to foundrics, and 12 per 
cent to other industrial plants; the remain: 
ing 2 percent was sold for residential 
heating. 

Bechive plants supplied 2.5 percent of 
the coke distributed in 1965. As in past 
ycars, the major part of the beehive coke 
was used for blast-furnace fuel. 11۷: 
increasing amounts of bcehive coke have 
been shipped to chemical plants for use in 
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Figure 3.— Coke consumption per short ton of pig iron and ferroalloys produced in blast 
furnaces in thc United States. 
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the production of calcium carbide and de- 
mental phesphorus in recent years and. in 
165. shipments other than those to blast 
furnace plants made up 31 percent of the 
total. The bulk of this coke was consumed 
in the plants. previously. mentioned: only 
small quantities of beehive coke were used 
in foundries and for residential heating. 
Geographic Distribution.— All States cx- 
(pt. Hawan, Alaska, and Nevada either 
produced or received shipments of coke in 
1965. Except for Idaho and Iowa which re- 
eaved substantial shipments of foundry 
and chemical coke, most nonproducing 
States received relatively small amounts. 
The bulk of the coke distributed was 
blast furnace coke that was consumed with- 
In the producing State, as most blast-fur- 
nacc installations are integrated with coke 
ovens. Generally this coke moves only short 
distances, usually by conveyor belt or com- 
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DD ot movem«nt. However, a a fur- 
panics shipped coke to affiliate Breet 
naces in other States. and about 9. 1 
tons of blast furnace. coke Wo ECH this 
interstate shipments. In most = Stat 
coke moved only short distances. fo 
furnaces in adjoining States. Iv coke 

Unlike blast-furnace coke. سن‎ ship- 
was distributed widely, and mam ts. In 
ments involved long-distance rail jer ped 
some instances foundry coke was an: the 
from Eastern plants to **V—l Ee 
West Coast. The bulk of the 2ھ"‎ 
is consumed, however, in the highly : Mid- 
ttialized States of the East and e 1 
west and the principal n Ain Ed 
were Alabama, Illinois. Indiana, : P Wis- 
New York, Ohio, Pennsylvania, an 
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Table 15.— Distribution of oven and beehive coke and breeze in 1965 ' 
(Short tons) 


Coke 
To To For 
Consuming State blast To , ; other residential Total Breeze 
furnace foundries industrial heating 
plants plants 
Alabama 3,105,302 261,008 174,792 7,314 4,148,416 2 
„ Toc TRUM === -— === Kg 40 S 
rizona LLL... — s Du 1,84 09 
Arkansas Een C 1.953 Ee 3,874 7 e 
California 1.297.747 53.767 51.385 — 1,402,829 19 010 
Colorado 672.174 11.638 31.397 1 715,210 e 
Connecticut 1] = 21,100 40,599 8,527 16:026 755 
Delaware i 18 1,143 SC 1,161 pi 
District of Columbia. em -- 17 = 7 s 
Florida ` n 2.138 36,197 64 38,399 E 
Geor kia ix 11.548 2.522 1,562 15,632 | 10 
Idaho We 165 152.504 5 152,669 2 05 
Illinois سس ا ا ہے‎ 4,559,404 216,258 45.176 8,653 4.889.491 ium 
(Indiana سے‎ 22 6,061,239 170,341 97.791 8.489 7,237,860 TUN 
10 WW Ma.. Get 89.122 4,135 413 93,670 2.394 
Kansas 2.2.2 9 i 11,692 3 9 11,704 8.363 
Kentucky ا‎ 1,144,121 29,106 245.846 4.967 1.424.040 1100 
Louisiana S 1977 2.313 49,296 38 52,624 ES 
Maine Lok 1,272 17,808 1,650 20,730 0,896 
Maryland __________. 3.634.287 21.36] 3,491 SÉ 3,659,139 8 
Massachusetts a EE a 44,637 113 19,153 64,503 4 665 
Michigan 4.076.279 854.458 203,568 3,912 5,133,217 137.080 
Minnesota 397,705 22,521 13,551 2,035 435,812 di 79 
Mississippi 9 E 128 4 et 132 862 
Missouri e 23,268 19,634 E 42,02 ug 
Montana سے سے سے‎ eis 202 32.866 — 33,068 = 1 
Nebraska f 4.181 7.413 == 11,594 
Nevada F Ge GE Bos == = E: 
ew Hampshire -— 1,716 máx 1.139 2,855 20.084 
New Jersey |... 2 287 11,161 59,271 36,968 173,687 pe 
New Mexico LT S Zë 105 132 237 26,105 
New York 000 3,843,738 137,390 41,302 13,041 4,035,471 5 bai? 
North Carolina ..... س‎ 15,896 21,520 951 38,367 du 
North Dakota Ss 338 2:334 — zer 27,636 
ie 9, 473.065 439.586 467.896 6,012 10,386,559 Wa 
Oklahoma .........- E 4.061 js: pu 4.061 à 697 
Oregon riesege ۰ 21.232 4.684 32.022 Ces 37,938 1458 
Pennsylvania 15.306.549 146,409 107,982 15,494 15.576.434 s 19 
Rhode Island .......- = 11.118 148 1.468 12,734 2,303 
South Carolina Eie 11,98] 20,492 218 32,691 7 
South Dakota n 424 er سے‎ 424 463 
Tennessee یی‎ 9,723 69,868 156,605 2,958 239,154 11 285 
Texas o 823,482 74,297 28,591 489 926,859 33.032 
Utah ٹٹٹ نت رہش‎ 992,133 11,697 23,209 SE 1,027,039 M uh 
Vermont EN = 3,218 42 697 3,957 2,961 
ERIN EEN 68,107 68,891 125,715 1,600 264,313 505 
Washington E -- 4,301 6,152 pe 11,053 ‘ او‎ 
West Virginia —— 2,902,683 7,868 35,884 16 2,946,451 44.438 
Wisconsin 8 SE 168,523 1.422 6.111 176,056 44, 29 
yoming 2 S Sed 3.642 BER 3,642 
Total ہے‎ 59,870,234 3.182.630 23687 1584.14 65,575,743 014 
Ex ported 328.243 117.458 اط و‎ 1 536.576 11089 
Grand total ___ 60,198,477 3.300.088 2,458,129 155,625 66.112.319 4,125,607 


سی مم — — -= 


!B ۱ = E EE d 
sold m 5 from producers showing destination and principal end use of coke used an 
* Blast-fur 9 Include imported coke which totaled 89,620 tons in 1965. 
nace-&rade coke used for other industrial purposes. 


stocks were 27 percent lower than when upon the prevailing market value as 3* 


"Dia. ae signed by producers for the coke they con- 
5 on stocks are shown in tables 16 sumed; sales prices for the different grades 
— of coke sold were based upon commerci 


sales, as reported by producers. . 
VALUE AND PRICE There en a 5-percent decrease in the 


The average values of oven and beehive average value assigned to all coke produ 
coke production, and average receipts for in 1965. The average value of $16.89 per 
commercial sales, f.o.b. Plant, of the ton recorded for oven-coke production was 
different gradcs of coke are shown in tables about 7 percent lower than the average for 
18 and 19. Production values were based 1957-59, and was the lowest value per ton 
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Table 16.—Producers' stocks of coke and breeze in the United States 
on Dec. 31, 1965, by State 


(Short tons) 


State 
Blast 
furnace f 
Oven coke: de 
Alabama 
۱۸۸8 Rc 2: 
California, Colorado, Uta Ge 
و‎ Maryland, New Jersey, 
or 
des 8 e 
77 156,008 
Kentucky, Missouri, Tennessee OLEI ijs 
ex ass. : 
Michigan cn sen oer eene iu 
minnesota and Wisconsin .......... 6,168 
Pennsylvania جج سس‎ 8621335 
et Virginia 2. EE 
Total 1965 2.450. 
At merchant plants ———.—. 546.017 
t furnace plants zz: 2 404.537 
Total 1964—— ͤ W—— 1.695.438 
Beehive coke: Wee 
Pennsylvania UU DM 555 
entucky, Virginia, West Virzinia-- 940 
Total: EN 
no CCC 1.495 
ا‎ 1,010 


Coke 
Residential 
Foundry heating Total Breeze 
and other 
14,210 34,641 311,988 52,480 
: —- 250,828 7,835 
20,473 20,172 407,577 227,813 
— e 78,461 34,678 
17,924 12,590 186,522 318,345 
6,539 596 38,029 23,757 
1,759 14,128 114,235 5,626 
30,711 22,255 59,734 33,259 
2.485 24,551 233,777 91,556 
16,060 11,748 890,347 259,912 
-— 69,898 3,591 
110,161 140.681 2,701,396 1,058,852 
99,504 110,845 256,366 110,170 
10,657 29,836 2, 445.030 948.682 


115.796 159,332 1,970,566 1,112,571 


7 - 555 : 
PP 55 005 350 
; 1.550 350 
z 316 1,326 30 


Table 17.—Producers’ month-end stocks of oven coke in the United States 
(Short tons) 


— — — — ٦ 
Month At merchant plants 

Deeg 1964 1965 
un uary ies F 
February ZE 417,003 221.146 
Mirch Eege فور‎ 410,554 170,812 
April سر وت‎ pA eet e 410,499 147.000 
May es 392.241 129.786 
CV 405.581 143.268 
Ir eee cp ea — 355908 8 
August ہدس تیادھ ا‎ 451,203 160.255 
Sentemlag aa 451,172 181,096 
October ts 417,106 206.406 
November 7777777 7---------- 351,404 227.231 
Decca 304.193 238,705 


FFC 262.087 256.366 


for 

Production since 1955. Bee-‏ مس سوہ 

"an C production averaged $14.97 per 
value, $0.07 Per ton lower than in 


1964, p 
105720. 50.27 per ton higher than in 


of n وو‎ value per ton, f. o. b. plant. 
sculpts 2 sold commercially was $20.63. 
$21.68 Set sales of oven coke averaged 
over 1964 bur an increase of $0.95 per ton 
$0.04 per 1 ut the bechive value decreased 
Coke سر‎ e $14.96. Most of the oven- 
ly higher p was attributed to substantial- 
Coke, Al . b. prices for all grades of 

Brades of oven coke except that 


235 - 818 O - 67 . ور‎ 


At furnace plants Total 
1964 1965 1964 1965 
2.264.672 1,634,261 2.711.765 1.855.407 
2.146.261 1.484.778 2.556.815 1.655.590 
2,018,118 1,276,888 2.458.617 1.4 3.888 
1.910.015 1.094.743 2,302,256 1,224,529 
1,812,872 902,025 2,218,453 1,136,193 
1.788.316 981.748 2.184.224 1.117.741 
1.825.530 1.016.889 2.276.733 1.177.144 
1.842.343 1.085.482 2,293,515 1.266.578 
1.922.885 1.277.666 2,339,991 1.484.072 
1.970.993 1.690.472 2.322.397 1.917.703 
1,890,459 2,102,608 2.194,652 2.341.313 
2,101,396 


1,708,479 2,145,030 1,970,566 
sold for residential heating also had higher 
prices than in 1957-59. Except for coke 
sold to foundries, which decreased 12 per- 
cent, all grades of bechive coke also had 
higher f.o.b. plant prices than in 1964. 

The large variance in price for blast-fur- 
nace and foundry-oven coke was attributed 
principally to the lower yiclds obtained in 
producing foundry coke, and to larger 
minimum sizes required to meet foundry- 
coke specifications. The differences in Lob, 
prices of oven- and beehive-foundry coke 
were duc largely to transportation costs for 
coal and/or coke. 
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and average 
Table 18.—Average value per short tom of coke produced in the United States 
"receipts (per ] frons co DOM cer Ce 


Value per ton produced Receipts per ton sold — 
Year : Oven Beehive Total 
SE poe Total coke coke 
Se $19.29 
1957-59 (average) $18.14 $14.70 — $18.07 $20.06 no 20.62 
/ ENER 18.14 14.96 18.09 21.19 15.48 20.53 
JJ Z 17.58 15.38 17.54 21.08 15.00 20.04 
E MEORUM SED RU A DERE dU 17.80 15.04 17.74 2049. 14 206 
1968 ache Le ou ⁰ ea 16.89 14.97 16.84 NL LS MEN oom 


sales) 
Table 19.—Average receipts per short ton of coke sold (commercial 
in the United States, by use 


و 
REESEN‏ 


Oven coke Beehive coke 
ge " For 
Year Toblast To To other For To blast To li : کیم‎ residential 
furnace found- industrial residential furnace foune š plants heating 
plants ries plants heating plants ries i 
جج وج ھی ےہ ہے کے !7777 = ہے‎ 0% $1. 
1957-59 (average) —— $15.85 $29.39 .$15.87 317.15 $14.84 Get Gë 05 1563 
VUE 15.98 30.25 16.37 14.10 1406 148 15.99 435 
„FFF 15.40 30.22 15.65 15.27 "i وو ور‎ 
VVV 15.54 30.43 15.79 16.28 P4 4 ieis قرو‎ 
MOG! geess 16.46 30.94 16.41 17.12 14.45 15. 


Table 20.—Coke imported for consumption in the United States, by country 
and by customs district 


ا ر 
ü — — —— ſ＋——ͤ—ĩò  —— —ůͤ— 065‏ — — 
ہ090 1964 1963 
86 2 
Short Short Value p Value‏ 
tons Value tons‏ 
ee E es CE‏ چو کھج Tc c‏ 
Country PE area: T‏ 
North America: 1,192,‏ 
Canada ie l seul 142,952 $1,731,011 101,375 $1,329,897 81,724 $ =‏ 
E 49 119‏ س 419 5 ________ Dominican Republic‏ 
F — —— SS m SES 25‏ 
SE‏ کے 1,071 100 Netherlands Antilles‏ 
— — — 
1.193,3 
81,713 1,329,897 101.375 1,732,501 143,057 مت کا VVß;‏ 
Ge‏ لا South America:‏ 
British Guiana - - — 40 608‏ 
J‏ $ 
ER‏ 
Europe: , = mem‏ 
Belgium-lLuxembourg _______ 220 6,365 220 1,296 1.733 176,266‏ 
Germany, West 182 81,322 1,651 170.806 114 9,162‏ 
Ss Ee Ke‏ == 112,917 1,792 ہے ہے Netherlands‏ 
United Kingdom ao 6,744 113,942 T 5‏ 
PRAES EET‏ 
EV NE 185,428‏ 
1,847 178.102 1,871 314.546 9,538 ۰ب 1 8 8 TOE‏ 
CREME — = ==‏ 
J. 1,378,738‏ 
و سیکا 1.508.607 103,286 2.047.047 152,595 7ي Grand total soe‏ 
Customs District: S 57,020‏ 
Buffalo EE 20,896 144,132 26,781 174.588 330 11,063‏ 
Hawaii LL 220 6.365 220 7,296 51 1,032‏ 
Maine nnd New Hampshire 96 1.508 89 1,391 ee SS‏ 
LLL 100 101 : ` 108 2,568‏ سے ہے اہ سے Maryland‏ 
872.340 9158 960 57 344.347 39.007 سم Michigan sase a a‏ 
Montana and Idaho 66,420 988,659 59.811 906,638 59, 03 165.203‏ 
New Orleans 222 9.266 298,725 1,333 139.886 1.4 9.162‏ 
SSES 114 9‏ ۳ھ Now York lil Ee Eo seb‏ 
Su —‏ — ا 419 5 Puerto Ress e‏ 
VVV 52 9.456 318 30,920 72 16,267‏ 
VCC 363 11.830 292 10.286 Ki 814‏ 
VVV 76 1.258 47 777 77 223.269‏ 
15.677 235.865 15,338 239,277 16.004 ا . ...2.2.22 Washington‏ 
78,738 . 88 سوچ رر 
E “+۳ 152,595 2.047.047 103,286 — 1,508,607 EO 5‏ 
TTT ۲‏ 
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FOREIGN TRADE 


Imports.—Imports of coke are insignifi- 
cant, and the total imported in 1965 was 
less than one-half of the amount produced 
in the United States in a single day. For- 
eign shipments are important to certain 
local areas, however, particularly the north- 
western parts of the United States which 


ale remote from domestic coke- producing 
areas. 


More than one-half of the coke imported 
in 1965 and in prior ycars has entered the 
United States through the Montana-Idaho 
Customs district. This coke, which is pro- 
duced In the Canadian Province of British 
Columbia, was used principally for nonfer- 
fous smelting, but some may have been 
Se Se o phosphate furnaces in Mon- 
total ent pus ous: p ka 
3 cred the United States through the 

ashington customs district and most of 


L ` 
he remainder entered through the Buffalo 
district. 


The quantities imported from the var- 


ious countries . 
, a well as ports of ent : 
. , are 
shown in table 20. p? ry 


mt 480 Exports which have awcraged 

1 0 tons during the past 3 years, 

int to ncarly 850.000 tons in 1965. 

B Percent more coke than was 

Cd ın 1964, and more than the quan- 
Y CXported during the 1957-59 period. 


Th inci - 
da PM foreign market was Cana- 


ih: uc nearly three-fourths of 
iu ported. Most of the remainder 
ہو‎ e Mexico, Rumania, and 
Shipped Gë ough small quantitics were 
ee SE a number of other South 
Pine Islands nes, Japan, and the Philip- 
cae shipments, which wcre about 
608.000 کر‎ than in 1964, increased to 
shipped ia مد‎ only KZ (XX) tons was 
یمر‎ cnczuela, this quantity was 

Ines greater than shipments in 
SC nine timas greater than 
ing the E shipped annually dur- 
were about 5 cam. Shipments to Mexico 
ce d ree umes larger than in 1964. 
Lt. rece; € only European €xport mar- 

F Cited 60.000 tons of coke. 

dunt is b^ country and customs 
in و‎ 13. 1964. and 19655 are shown 
siana, HE The quantity shown is sub- 

Nr than that reported bs pro- 


the Fi 
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ducers and shown in table 15 because there 
were additional shipments to foreign coun- 
tries by export firms. 


WORLD PRODUCTION 


World production of metallurgical coke 
in 1965 was estimated at 341 million tons, 
an increase of 4 percent over the estimated 
output for 1964. This increase was attribut- 
cd principally to the larger outputs of 
China, Italy, Japan, the United States, and 
thc U.S.S.R. 

Europe maintaincd the lead in world 
production with 62 percent of the output. 
Although total output for the continent 
was about 3.5 million tons greater than in 
1964, Europe's share of the world total 
dropped slightly because of production de- 
creases in seven countrics. 


Output of coke and breeze in the Sovict 
Union. currently the world's largest pro- 
ducer, was estimated at 75 million. tons, 
more than one-third of the European total 
and nearly one-fourth of the world total. 
This was an increase of 3 percent over the 
1964 production and a record output for 
the U.S.S.R. Although Soviet production 
cxceeds that of the United States, the ۰ 
al difference in outputs of the two coun- 
tries was 4.1 million tons rather than 8.1 
million tons as reflected in table 22, be- 
cause the United States production figure 
docs not include 4 million tons of breeze 
produced in 1965. 

The United States, with 20 percent of 
the world output, ranked second, and West 
Germany, with 14 percent, ranked third. 
The United States had an 8-percent. pro- 
duction increase because of larger demands 
for blast-furnace coke, but West Germans $ 
output remained at virtually the same lev- 
el as in 1964. 

Other leading coke producing COUNTIES 
in order of output wore the United King- 
dom, China. Japan. France, Poland. and 
Coxhoslovakia. Exau pt for Japan. where 
production incicased 16 percent (23 mul- 
hon tons). output in these counties did 
not differ HAI from ] 964. 

In addition to the high-ternperature me- 
tallusgical coke produced in conventional 
slot. and bective-coke ovens. nearh 50 mil- 
hon tons of other coke was produced at 
high. medium. and low temperatures in 
vertical and horizontal retorts and other 
pos of carboninng equipment. Comrinonl 
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Table 21.—Coke exported from the United States, by country and by customs district 


Country or area: 

North America: 
Canada 
Mexico 
Panama 

West Indies: 
Trinidad and Tobago 
Other West Indies... 
Other North America... 


ep — —— em — ewe — =< — — کہ کہ کہ‎ 
wee ewe ewe — — — —Em[—ẽ 


South America: 
Argentina 


-æ ———ů—— — ہہ‎ vm em A wm 
wwe nw wee — 0ض کس‎ 


Ecuador 
Peru 


wee tw eee e — e o me > 
——————— 22 


Europe: 
10917 ed s 


Other 


کے eee ve‏ ہہ ص ےہ ee‏ ہہ ہہ — — — — = 


- = سے‎ — — — —À — e —ä—2ã2Eäͤ— 


Africa: 
Congo (Leopoldville) __ 
Kenya 
Libya 


==- ww em wee س‎ vm wm wm 
aon — — ew we we — a 


Swe eww eee A eee o wm 


Japan 


Other 
Total 


— —— دہ سید‎ — 
—— 2 ———— 
———————— 
- we e — Ao 


Duluth and Superior 
Galveston 
Laredo 


— — mm 
——— 
wse ee گے‎ 


Michigan ....... 07707777 
Mobile 


New Vork 


Total 


— 2 —————— 


Short 
tons 


1963 


Value 


1964 


1965 


Short 
tona 


Value 


Lee EEN 


344,456 $6,502,346 


451.241 8.318.007 


449.759 $8,268,152 


603,248 $12,452,114 


523,695 10,092,507 — 833,668 


13,633 331,863 19,116 537,208 58,006 1.436.017 
584 10,532 411 8,574 108 
59 1,299 173 5,712 118 SEH 
30 1,300 90 2,158 e 959 
38 1.671 is — 2 e 
358.800 6,849,011 469.649 8,822,404 662,124 13.921. 
LLL DUE UEM 
= % 10,008 288480 12,420 55 
131 2.360 -- A 95 
5.730 159.424 7.637 323.270 eus WS 
900 22.143 146 6,464 637 و‎ 
98 2,025 = چس‎ ES 
243 5.682 218 4,811 GE 
74 3.138 7,221 93,318 7,733 1487955 
24.879 265.603 19.962 211,838 81,816 1,136, 
32,055 460,975 45.277 994.181 108,823 . 579.508 
— = C7 i کے‎ MT 
446 5,700 = — = = 
15,233 201,836 243 5,789 T = 
7,388 96,712 — = em 2 
10,039 189,424 SCH SR 59,627 596,292 
632 10,146 189 3,264 SES = 
13,100 136,900 — pm 6 
131 1,160 37 ec mo M 
S س2‎ Gees 68 
46.969 641.878 419 9,749 59,702 603.7 
T 
28 986 7 -- = S 
Sg Ee 41 205 120 2,160 
ES A ES 114 11,596 
ہے سس‎ = 6 
28 986 41 965 234 — MM 
ILL == eee cc ue eee 
38 
708 15.101 193 7,485 ss 19.637 
12.365 341.643 6.762 195.334 5 31.066 
300 7.699 1,189 34,093 980 16,565 
16 714 22 624 141 a 
13,389 365.157 8,166 237.536 2,435 87946 
Se Soe 243 27,762 F 
TTT سے رہ‎ 8 078 
451.241 6.318.007 523.695 10.092.597 - 833,668 16.307 
i 560 
88.627 — 1,005,554 — 148,097 3.151.140 403.120 — 8.3040. 
104,193 1.536.822 105.163 1.524.049 21,541 18 12 
7.431 234.470 9.023 256,981 15,350 32.044 
3.191 74.545 2.441 64.855 1,178 44.909 
138 2,621 470 9,573 1,289 1.415.759 
12.152 293.974 17.992 500.172 57.0% 129,559 
NO z 298 10,705 1.311 2.715.017 
122.373 2.385.340 168,021 2.868.388 127.932 290 855 
1.204 31.035 15.377 238,204 17.792 4327 
441 10,930 de — 1,169 20.085 
1.011 24.193 866 21.009 525 Sot 
42,034 505,322 17,309 507,062 2,269 سن‎ 
6,522 56.890 Sie — E 8.937 
12.296 339,780 6.965 221,921 550 sengt 
35,447 568,332 13,358 216,150 406 85.105 
8.552 190.430 13.130 — 273320 — 19,850 574451 
1.332 32.544 960 30.416 494 187.436 
3.295 102.912 4.003 133,849 6,628 16.805 
1.008 22.304 162 4.194 808 M e 


5 
16,307,078 


COKE AND COAL CHEMICALS 221 


Table 22.—World production of oven amd beehive coke (excluding breeze) by country ' 
{Thousand short tons) 


SEENEN 
Country 1961 1962 1°65 124 1^5» 

D C pi e e 2222 ee eg, ا‎ pie 

N 


orth America: 
Canada 1 


EE 3.9 4.022 4 zal 474% 4.25 
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South America: 
Arzentina EE en r 224 1 222 1 227 Wl Aa TAS 
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3 جس دس‎ RUN >: 2.4 zu 28 d ie 
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Table 23.—World production of gashouse, low- and medium-temperature coke 
(excluding breeze), by country ' 
(Thousand short tons) 


Country ? 1961 1962 1963 1964 1965P 
North America: í , 
United States, retort, low- anc ‘ 149 

medium- temperature W 164 160 008 
TOE 130 215 r 215 r 243 122 

South America: l 
BFF 314 e 310 ° 310 * 310 100 
Chile ete ecole an er e 04 94 109 s 22 
Uruguay n 3 25 25 23 ° 

22 868 

EEN 09ب‎ 00900997 t 433 r.* 430 r.e 440 rr 425 363 
E 
— —ͤ— (— ——ͤ—ͤ̃ —ͤ— ——— — L—— — — 

Europe: 317 
pU Sabie Sessa 280 347 378 r 345 
Czechoslovakia: 854 

AN 565 571 497 5 e 2,300‏ +0 یِف شی 

1 60 Wot mee mmm eww ee l... ا‎ L... س‎ 2,3 í 5 2,327 2,330 r 386 383 

Denmark es. s 8 446 461 453 e 150 121 
DE REENEN e 130 1 165 170 

France: 22 

Gashouse -_ 2 2. 474 272 152 at 266 

Low-temperature 2222222 306 207 299 

Germany: 

East: e 3,640 
Gashouse3 |... 9077 3,400 3.441 3,596 H 1 211 e 1,495 
Fee کے مت تج شود‎ 1,314 7,308 7,194 "n2 
est: 4.578 
Gashouse 0 - 5,454 5.467 5.390 ii 637 
EE 662 661 661 94 21 
o- temperature 98 114 111 r 18 * 15 

77) 8 25 24 23 r 517 e 525 
%%%F uec شک‎ o ere e 534 559 535 š ee e 115 
EE 103 97 110 11 424 
)))! 8 862 855 r 799 j p e $5 
Luxembourg 22 40 40 40 3 108 
Netherlands 4 IT 257 220 195 r 120 e 16 

C AAA r 42 r 43 r 40 r 25 
Poland: 89 
e 1,122 1,194 r 1,274 r 1,312 E 
low-temperature ....... 0 e 22 © 275 280 r 276 4 
RE, ee 44 34 28 11 97 
// ( 279 256 219 r 198 e 550 
. 86 661 642 628 * 605 369 
e ae ee 529 547 r 582 Er 8,691 
nited Kingdom 7 7777777777777 10,975 10.886 10.938 9.900 ' 20 

98081890 Gaul eco nuc 1 20 19 r 19 
n der RR E 40,600 41.000 40,800 r 39,200 0 

eg 
SE 

Africa: e 40 
e ہس سے سی مھ‎ 68 e71 e 66 e45 178 
South Africa, Republic f 111 122 139 148 45 
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002 
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Asia: 14 
روا‎ ( 10 19 17 14 
India 3 e 70 

7۰00056 یت‎ 14 38 e 130 75 

U EDETE a 1 5 2 315 2.525 r 2,433 2,811 

Japan: à , 045 
7 4.185 3.807 3,719 4.102 4 77 
low-temperature FC ; 83 ] 83 83 77 224 
C00 r 183 r 105 r 209 r 216 
Turkey: 128 
VFC 1 86 191 7 
Low-temperature |... 7 777777777 72 " Von p 87 7 
dd EE 
TOPAT RA r 7.290 r 7,200 r 7.430 r 7,660 7,920 
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Table 23.—World production of gashouse, low- and medium-temperature coke 
(excluding breeze), by country '—(Continued) 


(Thousand short tons) 


Country ? 


Oceania: 
Australia š 


یتسس رس شس ———————— 


——— — 
were em wm ew ewe —w6k—  پ سس‎ 


World total (estimate): 


t Estimate. P Preliminary. 
dential data. 


r 4,610 


1961 1962 1963 164 1965 8 
856 853 7195 776 770 
88 97 Rp MM 76 
942 650 864 r 464 ° 447 
r 50,090 r 9000 r 48.620 46,260 


r Revised. W Withheld to avoid disclosing individual company confi- 


poe coke unless otherwise specified. Data do not add to totals shown because of rounding. 
exti roduction data for Ceylon, China, Malaysia, Mexico. Rumania, and U.S.S.R. are not available; 
mates for these countries included in the total. A negligible amount is produced in Belyiurn, 


Canada, and Libya. 


` Includes high-temperature coke. 
‘Includes breeze. 


Year ended June 20 of vear stated. 


ear ended. March 31, of year following that stated. 


referred to as "soft," this coke, which is 
not suitable for most metallurgical applica- 
Hons, was uscd principally for domestic 
heating, chemical processing, and the pro- 
duction of producer and water gas. When 
Produced as char, the material gencrallv 
We briquetted and then used for domestic 

CI. 

Europe produced four-fifths of the 
world’s soft coke, and Asia supplied most 
of the remainder. The leading European 
Producers wcre East. Germany and the 
United Kingdom, with a combina output 
equal to 43 percent of the world total and 
H percent of Europe's production. The 
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major part of East Germany's output of 
soft coke was principally carbonized lignite 
briquets. Production in the United King- 
dom consisted mainly of carbonized bri- 
quets or semicoke produced in rctorts from 
bituminous coal. Both countries used thew 
fucls principally for domestic heating. 
Other counties with relatively large out 
puts wore West. Germany, Japan. €zccho- 
slovakia, India. and Poland. Less than 
1204009 tons of soft coke was produced Ul 
the United States. 

Table 2% shows production of gashouse, 
Jow-, and m«diurm-temnprature coke in the 
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in 1965, 
Table 14.—Beehive coke produced in the Led UMS used by producers, and sold 
y e 


— 


Used by producing companies 


Commercial sales 


Produced SSS ant 
FOCUCEI In blast furnaces For other purposes To blast furnace plants 
7 I ur ue V و‎ UT * E Short Value 
3 ^ D h t Short P ] 
State ee Value ae Value tons Value tons | 
fe PS EON: ER GNU IM LE 7 cm 8 45 
€ 775.076 $11,087,6 

Pennsylvania .. 879.596 $12,257,435 (*) (") is ! 

Kentucky, Vir- " 
ginia, West p 366,898 5.522.304 
Virginia 777.342 12,553,203 3 

: 974 16,605,949 
EN 1,656,938 24.812.633 o (1) zx E 6.734 101680% 
1964-. 1,236,287 18.592.081 (') (!) SÉ Eege 
— l Commercial sales -Continued کو گے‎ ee 
روہ‎ EE ^T Pi l st ial For residential 
To foundries ro Ge Ge heating | Total 20 
ENEE mE Short ue 
Short i Short value Short value tone Val 
tona Value tons tons een TM 
و‎ ee T — — Gs N = t 9 3 812. * 

Pennsylvania .. (°) (2) 88.032 $991,274 16,825 $183,285 879.93 

Kentucky, Vir- 
ginia, West : 7 776,781 12.547.880 
Virginia 10.784 $164,644 399,099 6.860.882 (3) pu 

muc e کے رف‎ ie et 
T tal: f 14 . 24.810,03 
POH 10.784 164,644 487,131. 7,852,156 — 16,825 ius 1239 835 18,641,436 
1964... 43,639 765,228 497.261 7.708.116 (°) ( F 
7 EE 


. š : : iv: ] company da 
! Combined with coke sold "To blast furnace plants" to avoid disclosing individua m 


ta. 


i ñ D e os : Lon M 1 ividual company 
? Combined with coke sold “For residential heating" to avoid disclosing indi 


? Combined with coke sold "To foundries” 


dde ata. 
to avoid disclosing individual company da y data. 


; 15 : ; ; individual compan 
* Combined with coke sold “To other industrial plants“ to avoid disclosing indivi 


consin. All States named used morc than 
100,000 tons and, collectively, they con- 
sumed three-fourths of the total foundry 
coke distributed. The bulk of the foundry 
Coke was sold to independent foundries, as 
producers used only 12 percent of the total 
distributed. 

Coke used for miscellaneous industrial 
applications also was distributed widely, 
with 44 States receiving shipments of this 
type. The principal consumers were non- 
ferrous smelters, alkali plants, and chemi- 
cal plants that manufactured calcium car- 
bide and elemental phosphorus. Alabama, 
Idaho, Kentucky, Michigan, Ohio, Pennsyl- 
vania, Tennesscc, and Virginia consumed 
the largest amounts of other-industrial 
Coke. 

Twenty-nine States used coke for resi- 
dential heating, but the total consumed for 
this purpose amounted to less than 1 per- 
cent of the total distributed. 

Table 15 summarizes the distribution of 
oven and beehive coke and coke breeze by 
major end use and final destination. Ship- 
ments to producer-gas plants, too small to 
be considered a major end use, were com- 
bined with thosc to other-industrial plants. 


STOCKS OF COKE AND BREEZE 


Production of coke was | percent 1 7 
than the amount distributed, an = 
ducers’ stocks at the cnd of the Wee eg 
about 750,000 tons greater than w! Son 
year began. Virtually all of ae Se 
was caused by a curtailment of s iP Ee 
of furnace coke in the latter 5 
year when the demand for blast- fu 
coke declined. 

Furnace plants cnded the i d 
about 10 times as much coke on e 2 
merchant plants but, when measu Ge 
terms of days’ production, umae p 
had a supply of only 15 days, SS 
with 14 days for merchant plants. inn 
all of the stocks at oven plants was Ge 
furnace coke. Stocks at ا‎ dep 
were composed of 18 percent Der A et 
Coke; 39 percent, foundry coke; an 

t, other grades. ; 
* Slacks i dien at beehive plants n 
only slightly from the preceding yea 
were insignificant. 

Stocks of coke brecze decreased 5 E 
The largest reduction in breeze ic 
the yard was at plants in Indiana 
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Table 24.— Slot ovens completed and abandoned in the United States in 1965, by State 


NEED ی چ‎ E LLL 


Ovens 
Plants in Unger 
State existence Abandoned SA a sQ 
1 : xiste 
Dec. 31 New pius ys 31 Dee. 31 
r ً ٹ ےچ‎ ce eee - FFF 
۰ ۰۱ 009 E 7 2. dm 1,516 T 
California EE 1 315 = 
lere; ee سکاب ہے‎ mem Ee. 1 S B 206 5 
Connecticut EE 1 10 d 
KEE 6 š -- 568 2 
Indiana. ð⁵ðññ ð2âZ ce 5 -— um 2.218 75 
Kentucky d uL ote Lal e. 1 سے‎ P 196 Ge 
Maryland. l ⁵ðUi.ä 1 oe SC 151 5 
MES — 3 : 39 139 E 
Minnesota ð id ۴ 2 - Se 180 i 
Il ³·¹¹ ee AA eee 1 - 58 p 
N 9 ۷ 0 0 1 - z 120 f 
New: YoOFK alast ³⁰ 5a 3 - - 855 B 
WEE aa CON 5 12 e — 1,836 sz 
Pennsylvania nnn 12 -- 243 3,419 il 
Nenne 1 — * 44 7 
Texas dee, eebe 2 eh = 140 = 
یٰ۰‎ ae a a= 1 E zd 252 T 
West Virginia 2 3 جو‎ Se 668 = 
8248ی‎ 0 Eeer F 
Total 1966 پیبتب7‎ 0 65 Se 282 14,357 130 
At merchant plants t 17 z š 99 1,855 15 
At furnace plant 48 € 243 12.502 e 
Total 1964 ³oW¹»¹. ⁰y 66 165 112 14,639 E? 
1 Excludes plants retired permanently during year. 
? Includes ovens dismantled for rebuilding. 
Table 25.—Number of slot ovens in the United States on Dec. 31, 1965, by State and kind 


Hub MN a م و‎ 


5 TE 2 All 
State Koppers eer SOR Wilputte others Total 
E oO e FE. خد‎ 
یل لے‎ ĩðA 510 633 180 130 ! 63 1,516 
Feet E 315 a == SES? 315 
Colorado 2 .. ⁰˙m m8 60 146 2 ei 206 
Connecticut: aan — 70 = FE 2 
Hine SEH 238 یت‎ 330 = 3855 
Indiana ~--------------------------- 340 1,166 60 652 == 2,218 
Kentucky .......-.....--.2.22..22222-2- ee E 120 76 = me 
Maryland ........... ٰتَیی‎ LLL ES 151 "un SES eg 157 
Michigan m 229 362 148 — 739 
Minnesota -.. LLL LLLL 65 115 ais — ہے‎ 80 
Missouri 002۵ 18 _ a T 3 40 68 
New Jersey سے اس ا سا سے سے ہے ہے ہے‎ 55 65 2. E — 120 
ids York --------------~--------.- 135 236 120 364 E 1 
FVV 667 586 122 461 eg ۱ 
Pennsylvania 660 1.546 88 1.125 = 8.419 
Tennesse ꝛk SEN or 24 : 20 => 44 
VOR HS oe aaa a aa ber? 140 Os 5 z — 140 
Utah J d 2 ۰ 252 7 کک‎ — 252 
West Virginia 154 514 TM = 668 
Wiscongin WEE 100 — 100 2m ۰ 2 
Bee 
Total 1965 ------------------- 2.764 1,008 1.176 3,306 103 14,357 
At merchant plants2s سس ا‎ 898 430 624 363 40 1,855 
At furnace plants 2.366 6,578 552 2.943 63 12,502 
Total 1964 -------------------- 3,007 7,047 1,176 3,306 103 14,639 
! Otto. 


2 Simon-Carves. 
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Figure 5.—Age of slot ovens in the United States. 
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Table 26.—Age of slot ovens im the United States on Dec. 31, 1965 ' 
EE 


At At Total 
merchant plants furnace plants NDS 
Age Number Percent Number Percent ان‎ deeg 
of of of of 2 total 
ovens total ovens total ovens 
— — — — — i $1 
Under 5 years 78 4.2 363 2.9 Zur 147 
From 5 to 10 SRT 5 Se 2,113 16.9 3.152 21.9 
From 10 to 15 „ears 165 8.9 2.987 23.9 2.380 16.6 
From 15 to 20 years سے‎ .... LL. 57 3.1 2,323 18.6 2:210 154 
From 20 to 25 vearsV 112 6.0 2,028 16.8 1.287 9.0 
From 25 to 30 years 2 163 8. 8 1.124 9.0 92 6 
From 30 to 35 years 23 1.2 69 i^ 429 8.0 
From 35 to 40 years 318 17.2 111 2 2 253 15.7 
40 years and over -2222-2222 ۱39 50.6 1,314 10.5 DU js 
Total 1,855 100.0 12,502 100.0 Ms مب‎ 


— 


State 
Table 27.—Beehive ovens completed and abandoned in the United States in 1965, by 


j . 
E Ovens 
II 
S PXistenc struc: 
SE DEn New Abandoned _In 5 
or during 55 Dec. 31 
rebuilt year Dec. sss لیے‎ 
Seege 55 mure ste EE RD d 200 ` 
Kentucky 87 1 > 600 2.200 — 
Pennsylvania LL 12 Ee l, 759 — 
% ( 6 E 20 274 — 
West Virginia ggg 8 2 80 NR 7 و‎ EE 
Total: gi 
s / 21 80 11,718 ME = 
ا‎ EE 26 300 ' 136 5,0 
E چس‎ * „ 22. e ens. 
‘Idle and not expected to resume production; removed from list of available oven 
. o of 
. : e ھ72‎ 1 a minimum 
Slot ovens in existence, constructed, and could. be reactivated with a 


abandoned in the various States in 1965 
are shown in table 24. The relative lengths 
of time that ovens in existence have been 
in service are shown in table 26. 


BEEHIVE OVENS 


A decline in demand for beehive coke in 
the latter part of 1965 resulted in the 
abandonment of 1,718 bechive ovens and at 
the cnd of the year there were only 3,433 
bechive ovens in existence compared with 
5.071 ovens when thc year began. This 
figure, however, docs not represent the to- 
tal number of ovens capable of producing 
coke, as there are many bechive ovens that 


COKING 


QUANTITY AND VALUE OF 
COAL CARBONIZED 


A total of 92 million tons of bituminous 
coal was carbonized in coke ovens in 1965. 
This was approximately one-sixth of the 
total bituminous coal production and the 


repairs if there were an increased سو‎ 
for metallurgical coke and if coking 
were available. a 

Of the 21 hechive plants in وو‎ x 
the cnd of the year, 20 produced e 5 
1965. However, only 12 of the qun 
were in operation at the end of de 1 
Of the total number in existence. T oum 
in Pennsylvania, 6 werc in . 
west Virginia, and 1 in Kentucky. së 
were no beehive ovens constructe 
cither 1964 or 1965. 7 

Table 27 shows the number of n 
plants and ovens in existence, built, 
abandoned in 1965. 


COALS 


second laigest amount of bituminous = 
consumed by a single industry. (The i S 
tric utility industry uses about onc-ha ES 
the annual bituminous coal output.) : 
addition to bituminous coal, 507.000 ton 
of anthracite was consumed in the manu 
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facture of coke. Anthracite. used Pprinc:pal- 
Iv bv preelucers of feunéz cake. Was 
blende with ون رر ون زط‎ Cual and the m. 
Was carbonized to obtain c; Ac with spral 
preperu«cs. 

Thc average Value per ton for ail crak 
carbonized At men ake paris was $251 
compared with an average a & af $54] 
Per ton for the coal artna ar ter i 
ovens. The G. ference in value was 217725 
uted main to tra P U u charges ior 
coal shipped IO OWN Paris A Virtually all 
beehive plants are La: at tbe m. nes 
where ther On bar coal In sce in- 
ances trarsporacon chams cached the 
value of the cual at the mit and درف‎ par- 
Uai accounts for the bern vaias of coals 
used at piants m the WINEDT States mos 
of which ور‎ SFIS cd KR 
Coals frum the East n 


There al à 
* Do appreciate chars m un 


Overall e va پبز‎ cí the Cah anen- 
Val at ather CIE- Ce berbie pant 
Although mas AeT coke puru repere] 
slightly higher coal وہہوں‎ than m 1 ib 
bulk of the . rer AR پر ہی ہی‎ ix 
MUA value of the cez] Gater at 
ON plants was ant 10 RET iranin DE 
Dec 3 Toe S. * per 140 

TK va «4 ^f» Gu, ert Fréi 


Table ود‎  ںےےس‎ amd میں‎ at nems of cud Curpumined im the l macd 
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at bethive plans was cau«d Lx gizt: 
F:zher onal prices in all three of oe Vas 
that price uci beehive coke. 

An mera!) average of 142 c of aa. 
z. at $1351. was مر بے‎ for each ton 
of oven coke prolucd in ] کہم‎ Becke 
ovens required an KA 152 toms af 
Coal per ton of coke pz» ocn. but cecal 
Cals h h conn Sr 79 prin A ade 
aac of the kuer یم‎ A «d the ca یت‎ 
Liere to beehive MNS 

Teves 28-82 present ceca ce the coals 
Caii» یہ‎ al ACD Ais تبغر‎ = = 


PREP ARA TION 
W zderd amd Umezxhed Tix maniac- 


laic o H= N cme mous cues 
with k w ash and C. fur cr. iL Ari mom 
hot cas Cars ai m 2.5 wert 


CG red tefore thew wire used in ortt tO 
pP a6 دے یا‎ dac punte C em r wh 
Pite جا‎ at axxo pushed In wet یع‎ DN 
t Waa DN wab DE. 2 (H Ú 
ms rail 1% a bang len 
` w ashma 2 

ALN pereant A tbe coal charmed‏ رب بد 
oe bé Go "nm atr] 1 mi od L. ai CAT-‏ ?)0 
Le ebe an beta «nm an lí was‏ 
wash Alcor Doh Cual wak GE:‏ 
Lal af 4 (. than m lw‏ 


Cua! 


-9 


* 


e ¿+= 
12 — 


am 19e. bs Suse 


— — 
۔ے — — — ] س 


Saone 

Áo وص د‎ 
C. :. M ہیں ہیر وو‎ NER IUE 
Cos * و‎ 1 4.1 

bere = — —— — —‏ 9 ھا 
Now e Ne.‏ ےج با کل Y‏ 
La ——ü— oc‏ 
be. 2 TTE T acea I LE Le EIE‏ 
ö a antes a Se eh‏ — 5 
RN w bee e y‏ = : 
X 2. art r Teie O‏ 


d F „ کک کے‎ E 
e HL? E EE EE 
GIA ہہ ور‎ MEE ہے ید ود ود چ چو ہہ‎ 
Tea wc z 
As . 
NW etes - Tn s ہے‎ 
ka - . 7. * Sun EEN 
LS ‘hg ——————— EE 
Ee Ia ye EE EE 
"se 
Fees, 
K NE 05 M 
3 1. (S aig — — i s سو١‎ + EE — 0 
` mit E 2 7.4. r+: 
Ter 
EFE 
“g OUTS a ود‎ — — 


سس . :— 


dan. s> ien cte 
Mere Y: u 
TUTE جب‎ tS SSS ٹےچسں‎ Sule 
Tera. . 1 MEN 1 1. U 
at C کے بد‎ T^c? ox x 7t 3 ree pTi be 
WI Lond 4 LE C17 Loci per 20.94 
— pert E A “4 Let [e = | 7 [T o 
£ 447 a Fl Juin DE ` ee LE Y oq 
Ta hs s Aep EUN: 4 (re id K 
: . "ein - _. SÉ Ld v^ - SR GE 
= ote, E pM DN: ` = 2A ut 
T £t جریم‎ IX ce 7 E Gert í wid sai 
12 Be TIT > +4 K — * 
2 Ge e E UY toa Low — 
E NEN v oe Se 77€ — d 
e کچ‎ : VUE 
pen qe o d (mE REN VU s NU ad SA 
- +e EAE Ar 
kV و تد‎ Lal KE Gët Au" MEG Zeg د و‎ 
FI e 77 Tot —— ۂ‎ <Í EZ E = 
> Die 1 — i L ite C. Lite 
WË 45.6 T ai O of GE s + + 
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Table 29.—Bituminous coal carbonized in coke ovens in the United States, by month 
(Short tons) 


1957-59 (average) 


Slot 


7,974,200 
7,312,300 
8,125,900 
7,619,800 
7,833,800 
7,569,600 
6,531,200 
5,892,900 
5,849,300 
6,152,600 
7,116,800 
1,842,200 


Beehive 


220,300 
213,300 
251,200 
230,500 
198,000 
180,700 
138,300 
139,900 
132,400 
127,100 
129,300 
144,300 


Total 


8,194,500 
7,525,600 
8,371,100 
7,850,300 
8,031,800 
1,150,300 
6,669,500 
6,032,800 
5,981,700 
6,279,700 
7,246,100 
7,986,500 


Slot 


7,646,200 
7,905,400 


1964 
Beehive 


139,600 
135,300 
154,100 
150,900 
154,600 
183,200 
114,500 
155,500 
182,300 
210,000 
233,200 
262,200 


Total 


6,796,400 
6,547,100 
7,022,200 
1,052,000 
1,543,200 
1,354,200 
7,451,500 
7,463,500 
7,493,300 
1,987,200 
7,879,400 
8,167,600 


Slot 


7,961,600 
7,305,800 
8,147,900 
7,894,300 
8,206,600 
7,852,600 
7,913,200 
7,867,700 
7,862,900 
7.337.000 
6,966,200 
7,270,200 


1965 
Bechive 


284,800 
261,500 
311,800 
263,300 
237,900 
282,600 
254,900 
266,000 
149,700 
128,400 
116,700 
135,100 


Total 


8,246,400 
1,561,300 
8,459,700 
8,157,600 
8,444,500 


7,082,900 
1,405,300 


iS ODES - 
Total-. 85.820.600 2,105,300 87,925,900 86.732.200 2,025,400 88,757,600 92,086,000 2,692,700 94,778,700 
— PE 2.105.800 87,925,900 86.732.200 2,025,400 88,757,600 92,086,000 2,692,700 94,778,700 


Table 30.—Anthracite carbonized at oven-coke plants in the United States, by month 
(Short tons) 


— سے وہ سب 
1965 . 1957-59 

Month ees 1962 1963 NE E 
, 29,700 35,100 31.500 42,400 40,500 
February... . یں‎ 8 28,200 32.100 $6,300 89,100 6,800 
Maren 29,900 34.300 42,900 42,200 a 
April eee ĩͤ کس سے پر‎ 2, 29,100 34,600 35,500 41,300 "met 
May r T8 30.200 31.500 38.900 41.300 pe 
7 26,000 30,300 36,200 39,600 det 
II settee 88 24,800 30,600 34,100 42,800 11400 
qusust — ااا ا‎ 25.600 34,600 34,400 35,300 "ne 
ptember __ eee 8 26,300 35.000 35,600 41,500 4 400 
%%% ĩ ͤ Neco کم 43.400 39.200 39.600 20.800 کے سے سے‎ 
Neeb 8 29.000 38.700 86.200 41.700 0 

December ہے‎ 8 29,000 48,100 43,700 41,700 46. 

ITT تس‎ 337,600 419,500 450,500 492,300 507.20 


Table 31.—Value of coal and products per short ton of coal carbonized in the United States 
EE 


5 
Oven coke Beehive coke 
c ae 
Value per ton of coal 
Value l 
Year of Coal- Value Value 
coal chemical of pei Ë 
per ton Coke Breeze materials Total coal ix 
produced produced used or per ton 
"0097 sold ! 
1957-59 (average) دس‎ $9.90 $12.75 30.31 33.84 $16.90 $6.12 $8.76 
19% ee eee 9.85 12.64 32 3.61 16.57 5.31 9.25 
rn. 9.49 12.25 33 3.33 15.91 GN 9.18 
UE ebessen 9.28 12:43 30 — 3.34 16.07 5.32 21 
it! 8 9.51 11.89 30 3.36 15.55 541 — 


1171 e a 
Ineludes value of surplus gas used and tar and Ditch-of-tar burned. 


Table 32.—Average value per short ton of coal carbonized at oven-coke plants 


in the United States, by State 

State 1957 59 1965 

NEN l Kee 1962 1963 1964 Sé 
Alabama * - $9.4 
California, Colorado, Utah „% ani dna 1:51 bs 285 12.55 12.46 
p necticut, Maryland, New Jersey, New York 1 11.87 12.31 11.59 11.24 HH 
eg 10.65 a au 9 1065 
Michigan Meer, Tennessee, eng Wë IS Hä P e 

ichigan 2777 ͤ l UL D 5 Pid We : 9. 

ae and Wiseonin , — 997. 2. due 
olo === sss 9.79 8.94 8.72 9.00 855 
nnn 8 8.56 8.82 8.45 8.09 8.54 
West: Virginia Ge 7.74 7.64 7.47 7.66 1.4 
f/ SS P 5 9.51 
Value of coal per ton of coke 5 1208 ër 13.2 13:29 13.51 


‘Includes Massachusetts. 
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proximatcly the same percent of the total 
was cleaned because oven-coke plants ob- 
taincd their additional coal requirements 
from the same sources. Beehive plants car- 
honized more coal also, but a lower per- 
cent of the total was washed in 1965 be- 
(aus a number of reactivated ovens used 
local coals produced at mines without 
cleaning facilities. 

The production of increased quantitics 
of coal by modern mining methods has re- 
sulted in the cleaning of larger percentages 
of the coal shipped to coke plants and, in 
1965, 96.1 percent of all coals carbonized 
was washed, compared with 76.9 percent 
Cleaned in 1957-59. All of the unwashed 
coals were used at furnace oven-coke plants 
and in bechive ovens, The bulk of the un- 


229 


washed coals, which were produced mainly 
in Pennsylvania. and West Virginia, had 
low ash and sulfur contents. and did not 
require cleaning. 

Detailed data on the use of washed: and 
unwashed coals in the various. States ate 
shown in table 33; trends in. the une of 
washed. and unwashed coals ate presented 
in table 34. 

Blending.— Ihe blending of coals is 
standard practice at oven coke plants be 
Cause individual coals do not pos ns adl of 
the properties required. fo the producion 
of high quality coke im alot ovina. ln Mun 
eral, blending is used as a Ia 101 
prove the chemical and physical ٣۱۷(۶ 
of the coke, control the pressure devi bs d 
in slot ovens ut catbetnizatinti, . ulate 


Table 33.—Washed and unwashed coal carbonized in the United Hater bn 1965, 
by State im which used 


(Short ume 


— sr Ü. 
99پ تس‎ E d کے‎ Lu کے‎ 
St E: ee esrar cl dn 16 
te - - A. . as ita 757 
nf! gees * zit U . 271 feral 
Oven ke: x zi 
SE 2 T sa bat „ e deii 27 پار‎ 045.1, 
lord a. CN. Cob E EH „„ "PR 
: + — ----- we wie 
"Un Mir ara New 
mn) D "cc a mw LL 
Ss. a SS 5 4 « 4 $ £y 41 
N RI dude etu یو دوہ‎ wA 6°, A p تد ور‎ 4%, g 
„55 TELE 3 2 DE ), tented 
Gare 4X4 Ee -5 e Aw oe ` 
Eier, M mr. J; D "e 
M "YER —— — I rey £2 07. 472 x e" 7 7 $ $ z `. , BES 
SE one wore eee. e M Ps و‎ Sy 5 pe ھ*‎ ALM „ „ £ 
o, Ma +" À bf tg RE s 7 2 d p ett o. E 
OK ULT ا‎ KM D d 
P... 7 “yo „ apt — x Lead . re t X 4 
AR EC 3 S NER 2/1 
Wee up E LA id „ EE LR oue wu 4 4. e 
est ` — of a 2 A 
F Soe UOTA 7 ` 
a e . 
Tez. . Miu — سے سو‎ „ * 4 „ Zei بیس‎ ie. AT اک‎ th ee, . 
Sé ee qe futt. "EE P 7 D Ge b € فر‎ i . z 
A t li کے ہے ہے سای سج وت‎ a er UE + * 7 -— 
Y ` Qo hor کے کت مر یی و‎ ^^ 1 „* 27 r „ SA Fee 
d- lH EE j " > ار‎ 4 Ze 2 ر‎ ire A f رر‎ £ 
t e, 
Pee. MM “4 Lë d 
kato T نا می۱‎ s7 M یر‎ dr Ze 
„ d erra MN ve À عر‎ S 7 
= a Tin Ae اک‎ vr e el D ie Ld "hok M 
Tra 
z Ka 
.+, صص--‎ a WË — t 
A - g = H - 4, 
Wes — ہو ہدش سو نت‎ 2 ^ ef 


Table 34, er پروی‎ e یری ووی یں‎ A ue cette as Mer {tn ie? 


ge af 


— RN T 
v Ow ہے‎ A 
Ya " 
af 
ft err p " “., بے‎ 
GEN _ t; و 2 ہے‎ 
سے‎ E Bre 
t ` — 
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the yield of products, and broaden thc usc 
of inferior coals. Standard practice is to 
blend relatively small proportions of low- 
volatile coal with high-volatile coal. High- 
volatile coals are not used alone because 
they produce weaker coke and lower yields. 
Low-volatile coals improve the yield and 
physical structure of the coke, but the pro- 
portions of low-volatile coal that can be 
used is limited, because low-volatile coals 
are highly expanding and if used alone, or 
in large proportions in the coal mix, 
would damage the oven walls when coke 
was discharged from the ovens. In addition 
to high- and low-volatile coals, some plants 
also used medium-volatile coals or other 
materials such as anthracite or coal-tar 
pitch. Medium-volatile coals are used in 
conjunction with high- and low-volatile 
coals to produce a mix with the desired 
volatile-matter content, while additions of 
anthracite and coal-tar pitch impart special 
properties to the resulting coke. 

Blending also permits the use of certain 
coking coals that could not be used alone 
for producing coke, such as those contain- 
ing relatively large amounts of sulfur. Such 
coals can be blended with low-sulfur coals 
to the extent that the coal mix contains no 
more total sulfur than that contained in 
the coals normally used for producing 
high-quality coke. 

The proportions of high., medium-, and 
low-volatile coals uscd by the coke industry 
have not varied much in the past two dec- 
ades, but there are. wide variations in the 
proportions of the different types used at 
individual plants. West Virginia plants and 
those in the Far West used thc largest per- 
centages of high-volatile coals in 1965, 
while plants in Minnesota and Wisconsin 
used higher percentages of low-volatile 
coals. Compared with furnace plants, mer- 
chant plants used larger proportions of 
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makes up a major part of the output of 
merchant plants. f 
Table 35 shows the average volatile-mat- 
ter content of the coals carbonized at oven: 
coke plants and table 36 shows the volatile- 
matter content of the coals received by 
oven-coke plants in the various States. 


SOURCES 


Although 23 States produced ا‎ 
coal in 1965, only 10 shipped coal to coke 
plants. Of this number, five States جس‎ 
ma, Kentucky, Pennsylvania, Virginia, e 
West Virginia) supplied 92 percent of is 
total shipped. The remainder was pin i 
by Colorado, Illinois, New Mexico, Oklaho 

ia, and Utah. 

i Of the coals received by oven-coke 
plants, 41 percent was produccd if Wa 
Virginia and 30 percent in 8 ` 
West Virginia shipments wcrc pep 
medium- and low-volatile coals from e 
Pocahontas field, and high-volatile coals 
from the Fairmont and Kanawha ۰ 
Shipments were made also from six e 
producing fields in West Virginia. 1 
vania shipments were principally ME 5 
latile coals from the Connellsville, e 
port, Pittsburgh, and Westmoreland fic gr 
and low-volatile coals from the Cen! 
Pennsylvania field. e" 

Illinois supplied more than | n 
tons of high-volatile coal to coke eb 
Illinois and Indiana. This coal was 1 
with larger proportions of high-rank I 
ern coals that were shipped 07 
from Kentucky, Virginia, and West 
d of the coals carbonized in Califor- 
nia, Colorado, and Utah were produced in 
the lattcr two Western States. In deepen 
stances, plants in the Western States 5 
received shipments of West Virginia 
volatile coals that were used for blending. 


. D e r ` i i of € 
low-volatile coals because this type im- Tables 37 and 38 show the Lures 
proves the strength of foundry coke, which coals received by oven-coke plants in 

Table 35.—Average volatile content of bituminous coal carbonized by oven-coke pl 
in the United States 
High Medium Low Tota! ' 
جات‎ de — — - latile 
e Volatile Volatile Volatile Nee 
Short content Short content Short content Short ( per- 
tons ( per- tons ( per- tons (per- tons cent) 
cent) cent) cent "LE 
1957 59 (average). 56,499,763 34.9 11.447.103 260  ITATTIT 177 85,820,583 830.4 
1052 8 471.516.0701 35.3 10.49.2866 26.1 14.608.020 176 12,023,275 30.4 
1963———kö 45875740 35.4 10.557.200 26.1 13.53.59 17.4 0ئ‎ 4 
[964  ٴت‎ 9 08.011.780 35.2 11.151.584 259 17.568.797 17.5 - - 6 30.5 
THOS P 51.725.145 35.2 11,791,203 259 1183608682 178 92.088.030 


نہ _ . FA‏ — — سا 


کچ تس نچ n-O[—ov‏ [ — 


Table 36.—Coal received by oven-coke plants In the United Stuten In 1904, 
by consuming State and volatile content ' 


Consuming State 


m total 1770 
Alabama ۱ 
EEN 1.065.219 14.6 5,464 A 7 
= I 20 ; AGA 616 7۹ ا‎ 
SS Colorado. Utah . 4.7% — x6) 9 In? 
S necticut, Maryland, New j 
ersey „ 
ice New Vork A 12674 Go IN 42 
!:!!! ےر وو‎ Soul 4 $377 74 "414 
d یں ہہ‎ P £ عو‎ $27 p m D * = 
' : ] -- 7. 17. 7ھ‎ t 
0" Missouri, Terre- j di ds dac E 
wee, Texas E 
k 4 2 سے ہزم سا سا ا‎ ad, * e Ge H 
Michivan EE CHUA S 2۰ 59 ME i ps 
TA eme ld el ی‎ 2 g Ser سے‎ # 5 
Minnesota and R 2 Ki Ep 1 a £ D 
Ohio ` ` A d ۔‎ 4 $4 ; Ké ee? 
Penn-ylyan a EE 5 š t PU MC A n Z 
West Vire n a kaw, L — — - * <A E a PP! ker p d 
S t. (4 rz 7 
Tera! 14 
2221-0009000 q^ Ar" Ae A ۹۱ pte gt D 
» . z "AES F £ 
At merrhay flet. _ ےپ‎ 1 PED ^ 
At ALT 77 EE 3 £ EN M, “ 
ee ee e PES 
T------- — z 4^4 sf d 7 
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Table 38.—Origin of coal received by oven-coke plants in the United States in 1965, by State 
(Short tons) 


Consuming State 


Alabama Colorado Illinois Kentucky New Mexico Oklahoma 
— Dan Colorado — Illinois Kentucky New Mexico Oklahoma 


Alabama 5.721.862 — === 172,319 91 94 
California, Colorado, Utah — 2,274,358 18,150 en 402,121 127.7 
nnecticut, Maryland. a 
New Jersey, New York == — — 1,515.267 SS 
Illinois ==: RES 1,074,477 1,336,229 A 8 
Indiana === — 370,824 3,747,230 
Kentucky, Missouri, E 416,413 
Tennessee, Texas _____ 185,865 — = s — Se 
Michigan — — — 1.607.816 = Be 
Minnesota and Wisconsin -= = -- 217,174 ed 
ORI a a rL Ga DË — 614,189 EE 5 
Pennsylvania — = vx 95,014 KS Sc 
West Virginia -- - - یں‎ =s 
ے‎ == 207 
Total 1968 5.007.727 2.274358 1,463451 9,365,238 02.421 604,20 
At merchant plants 643,569 -— — 6,262 Ba 4,207 
At furnace plants 5.264.158 2.274.358 1.463.451 9,358,976 402.121 pur 
Total 1964 _______ 5,983,187 2,001,784 1,286,671 9,326,765 380, 2 
Coal produced in— Continued 
FFC 
UE ا ھچ‎ DRIED 
West 
Pennsylvania Utah Virginia Virginia Total 
515 
Alabama 35,856 — 216216 — 171,822 1755 
California, Colorado, Utah ........ — 2.516.155 — 193, ' 
nnecticut, M land, N J ٠ 6 
New York al eege 4,830,972 سے‎ 674,027 6.554.300 13565417 
IT E ek کے‎ 9,887 = 101,783 1.040.741 11.705.132 
VVV 13.959 ES 977.846 6,535,273 ie 
Kentucky, Missouri, Tenn : 4 
Texas ooh 3% 74.425 Ss 118.442 2,109,739 det 
Mienen 108.646 — 318,097 1 1.463.969 
Minnesota and Wisconsin 32.772 54.829 1.159. 10.912.354 
7)! rore 4.874.563 — 11717 1.227.962 27.257.474 
Pennsylvania 2222 14.778,69 1 چے‎ 1.141.807 NEE 5.158.964 
West Virginia lL 3,578,334 -- 125,075 1,450,55 : 
— — 388 
Total 1965 |... 27 ۶7ث‎ 28,398,105 2.516.155 4.255.894 — 38,633,132 1 5 781 
At merchant plants. 569,831 == 931,073 11 085 84.653.601 
At furnace plants LL 27,828,274 2.516.155 3.324.821 0 90.336.413 
Total 1964 ہے ہے‎ 77777 26,879,714 — 2,234,438 3.685.900 37.972.429 90, 


Table 39.—Quantity and percentage of captive coal received by oven-coke plants 
in the United States 
(Short tons) 


— —-— ——̃ —— 


-— e „ „„ 22 eA Quo SEIS S ës A ane 


At merchant plants At furnace plants EN o m 
5 : ] 
Captive coal Captive coal Captive = 
Year Total coal — — Per- 
received Per- Total coal Per- Total coal tit cent 
Quantity cent received Quantity cent received Quantity 
1957-59 
(average). 10,270,085 4,523,385 44.0 76,660,207 48,941,264 63.8 86,980,292 „ gei 
962 2... 1.937.664 3.361.357 45.8 65.412.231 41.377.978 و وم‎ 72.749.895 243 a 
1963 ....... 8,018,890 3,642.257 45.4 69,104,327 43.502.197 63.0 77.123.217 REN 62.5 
1964 ———— 2.201.068. 3.172241 34.5 81.128.745 53.265.248 657 90.336.418 56,437,489 623 
1965 ——— 9,166,787 3.228.861 35.2 84.653.601 55.228.352 652 93.820.388 58.457.218 62. 


CAPTIVE COAL Iron and steel producing companics d 
the bulk of thc captive mines, and m 1965, 
65 percent of the total coal received by 
furnace plants was captive. Some merchant 
coke plants also own mines but only about 
one-third of the coal received by merchant 


plants was captive. 


More than 60 percent of the coal re- 
ceived by oven-coke plants is produced by 
company owned or affiliated mines. This 
coal, known as captive, ordinarily does not 
move in commercial channels, but is mined 
to supply company requirements. 
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Table 40.— 
40.—Month-end stocks of bituminous coal at oven-coke plants in the United States 
(Short tons) 


— Month 1961 1962 1963 1964 1965 
ary ... 
FF 10,483,155 9,778.578 7.338.64 9 
ake s sess sss 9,788,567 9,407,933 کا‎ 11 „ 
JJV 9.551.136 9.404.688 6,595,093 8.298.576 9.424.025 
VVV KE 9,431,344 6,883,100 8,410,773 9,575,957 
J کا‎ sss 9,851,556 9,668,244 7,647,971 8,840,881 9,749,102 
July en 9.932.172 10,360,167 8,202.228 9.375.431 9.970.141 
LEE 8,495,602 8,256,863 6,386,167 7,467,186 7,743,950 
VVV 8.936.261 8.276.856 6.918.806 7,969,248 8.501.212 
VVA 9.135.237 8.179.859 7.290.283 8.643.158 8.252.813 
JVC 9.813.136 8.622.170 7.911.761 9346399 9.107.234 
uber LL 10.452.933 8.849.458 8.054.381 9.872.705 9.742.584 
Ge 10,392,751 8,305,379 8.014.046 10,081,035 10.505.707 


— سی و‎ n. 
Lor I c MM کا کا‎ SAO NMPC——onc d EE EE EE 


Table 41. 
—Month-end stocks of anthracite at oven-coke plants in the United States 
(Short tons) 


SJ K 

Month 
Vͤt 8 1962 1963 1964 1965 

Februar: - 74.624 85.037 99,088 

See 4. 9. 82.485 103.820 
ا‎ 672727... 62.092 72.282 73,173 67.204 82.080 
C ET 50,036 58.826 51,011 42,176 69,019 
EE 51,222 51,201 44,880 36,583 59,026 
EE 25421 52,181 40,473 42,782 68,435 
ere 45 52.652 55.515 58.768 86.581 
X cC LT irc 61,979 58,471 60,035 95,502 
FFF 59.811 71.150 71,982 67.531 96.629 
) c sss 73.292 88.897 87.493 82.882 104.889 
ff eee 28.923 101.987 110.091 103.198 113.935 
EE ER 105,281 122.315 121.476 132.546 125.057 
SEN 98,381 115.338 113,620 129,342 133,999 


STOCKS 


stocks of bituminous coal and‏ سو 
iod WEE plants are shown in‏ 
Dee 41. During the year bitu-‏ 
ger? ocks declined, reaching a low‏ 
i y when production was cur-‏ 1 
De bituminous mincs. Stocks be-‏ 1 
the year eer during the latter part of‏ 
SE ` wever, and at thc end of De-‏ 

ere about 4 percent larger than 


when the year began. The 10.5 million 
tons of bituminous coal on hand at fur- 
nace and merchant plants on December 31, 
1965, was equivalent to 44 days’ supply, 
based upon prevailing consumption rates 
for the month. 

Only small quantities of anthracite are 
stocked, but the 133,999 tons on hand on 
December 31, 1965, was 4 percent larger 
than the amount on hand at the end of 
the prcvious ycar. 


TECHNOLOGY 


À signi 

dustry ot inc development in thc coke in- 
xginning e nited States in 1965 was the 
ovens by tw construction. of large cokc 
builders Thes of the major cokc-oven 
siderable SE Ovens arc thc result of con- 
I coke-oven 5 and development work 
tivity and 7 uilders to increase produc- 
and coal che uce production costs of coke 
under con emicals. Koppers Co., Inc., had 
mah Eo at the close of 1965 a 
its canes Se five large-capacity ovens at 
Which arc RE J. plant. These ovens, 
tate several n Wë fect high, will incorpo- 
conductivi, ovcl features, such as high- 

Y Oven brick, oven walls that 


35-9080. 67 - 1g 


decrease in thickness from the pusher side 
to the coke side, and readily controllable, 
multilevel burning system. Scheduled for 
completion about midyear 1966, this bat- 
tery should provide specific information on 
the economics of operation for this type of 
oven. 

The Wilputte Coke-Oven Division of Al- 
lied Chemical Corp. also is erccting largc- 
capacity ovens at thc Ashland, Ky., works 
of the Semet-Solvay Division of Allicd 
Chemical Corp. A battery of 70 ovens, 
which are 16 fect 9 inches high and 48 feet 


! Coke Units Stand Tall. Chemical Week, v. 
98, No. 17, Apr. 23, 1966, pp. 87-88. 
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1.75 inches long and have an average width 
of 18 inches, is presently under construc- 
tion and should be completed in 1966. 
These ovens, with a volume Capacity of 
1,102 cubic fect, will hold 27.5 tons per 
charge and carbonize coal in 15 hours, 
thereby increasing daily coal throughput 
from about 24 tons in the normal 13-foot- 
high ovens to 40 tons. Many ncw fcaturcs, 
such as improved materials-handling 
equipment, better refractory materials, and 
improved heating design will be incorpo- 
rated in the new ovens and auxiliary facili- 
ties. Allied. claims that, with the use of 
preheated coal, a throughput of 60 tons 
per day ultimately can be achieved.2 

Increased productivity in some coke 
plants in the United States is being accom- 
plished by rapid reversals of thc hcating 
cycle. In heating coke ovens, the flow direc- 
tion of fuel gas, air, and waste gas is re- 
versed periodically. Usually, this is donc 
every 30 minutes, because if the gas were 
to continue burning in the same direction 
indefinitely, the temperature in the com- 
bustion flues would rise to levels that 
would not only endanger the brickwoik, 
but the coal would be coked unevenly in 
the ovens. It has been found that by short- 
ening the reversal cycle, higher average 
flue temperatures can be maintaincd with 
increased productivity.3 

The results of a series of tests conducted 
at the Clairton works of the U.S. Steel 
Corp. on the use of dense silica brick for 
cokc-oven walls were described in the tech- 
nology section of thc preceding issue of 
this chapter. Similar tests conducted in pi- 
lot-scale ovens by the Republic Steel Corp. 
in 1965 confirm laboratory findings that 
hcat flow through silica brick can bc im- 
proved by increasing the density of the 
brick. Vhe greatest improvement was noted 
with a developmental silica brick of 122. 
pound per-cubic-foot density. Based upon a 
l-ycar service trial, this high-density brick 
appears to be suitable for use in commer- 
cial ovens. With the usc of Such brick, the 
tests indicated that productivity can be in- 
creased as much as 20 percent. 

An improved method for removing hy- 
drogen sulfide from gases with the usc of 
active carbon as a catalyst is covered in 
British Patent 993,514. In this process the 
gas first is washed in a packed tower at 0 
to 20 C with an aqucous suspension of 
finely divided active carbon. The amount 
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of active carbon required is much smaller 
than that used in previous processes and 
attrition of the carbon is avoided. The hy- 
drogen sulfide-laden suspension then is 
passcd to a second tower in which it flows 
countercurrent to a stream of oxygen and 
air which oxidizes the hydrogen sulfide to 
sulfur. The carbon then is separated and 
the sulfur dissolved out, or the carbon and 
sulfur are burned together to form sulfur 
dioxide. The process, which removes à 
large amount of hydrogen sulfide AECH 
gas, has thc advantage that an exces 
oxygen may be used and the NEEN 
oxygen does not have to be match d 
that of the hydrogen sulfide as in a sing 
stage process. 

“The Inland Stecl Co. has developed Ñ 
two-stage process 6 for E 
grade metallurgical coke from 5 
coking coals, at the same time e S 
tar and gas. In the first stage, EUR S 
which is predominantly smaller t an- d 
inch size, is heated to 1,200° to 1,500 q 
for about 7 hours in indircctly heated 
torts or chambers. .The uae رو‎ 
Stage produces a strong 0-7 
then is transferred to the Ee a * 
stage where carbonization is a Se 
2,000? to 2.100* F for about l to 1/4 | pss 
A typical charge of 100-percent ee 
produced a coke of mean size 3½ us 25 
with a l- inch stability index of d e 2 
gallons of tar and 7,000 cubic penu 
with a calorific value of 850 Brits : 
mal units per cubic foot for cach ton 
oal carbonized. 

` A Grenn firm has patented a dei 
for the complete removal of ded liq 
liquor without liming.? In the proce 110 
uor is freed from oil and suspended m i 
and heated to 200° C ma pipe still e 
pressure of 40 atmospheres. The 1 
quid mixture is separated in a e ma 
wherein all ammonia is released anc 


Rtg D . So, No. d 
Oil. Paint, and Drug Reporter, v. 18 
Jan. 17, 1966, p. 4. TN oke- 
* Price, J. G. and P. Palumbo. Improved "2 
Oven Battery Heating With | 1 v. 52. 
Reversals. Blast Furnace and Stee , 
No. 11, Nov. 1964, pp. 1036-38. Cokin 
‘High-Density Silica Liners m 53, No. 
Rate. Blast Furnace and و ا تا‎ SES 
11, November 1965, pp. 1027-32. dew, v. 
* Final Purification Së Gas. 8ئ‎ Revie 
4, No. 2, April June 1965, p. 35. jew, 
"Two Ste Coking Process. کر‎ U.S. 
v. 4. No. 2, April-June 1965, pp. 23-24. : 
Pat. 3,075,889, 1963.) . an 
° Method for the Treatment of Gas 80 I 
Similar Solutions. Coke Review, B D. Patent 
January-March 1965. pp. 33-34. (B. D. 
976,733, 1964.) 
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residual liquor retains the acid radicals. 
The decomposition of fixed ammonium 
salts may be accelerated by the addition of 
0.5 percent of an alkali salt. alkaline-earth 
or heavy metals. and a small quantity of 
hydrogen peroxide or another substance 
with anions higher in the voltaic serics. 

The large-capacity, coke-oven-gas recov- 
cry facilities and chemical-processing facili- 
ties being constructed at the Clairton, Pa. 
pn of US. Steel Corp. described in the 
eege Sa Chemicals” chapter of the 
عو‎ ines Mincrals Yearbook 1964 
E to be completed. by the end 
Së . These facilities will produce anhy- 
s راہ‎ from hydrogen extracted 
5 gas and vield an improved 

urized fuel gas. 
Nicks. E Mines research during the 
2 Wes cvoted principally to fundamen- 
qu ies on both = high-temperature 
7 1185 7 low-temperature carboniza- 
ER Se and lignite, including process 
E and the identification. and 
Ges cation of chemicals, and a variety of 
SCH 55 involving the use of 
m ge EH for the production of coke. 
E 8 Wee conducted by Bureau pcr- 
Pe the Morgantown (W. Va) and 

rgh (Pa) Coal Research Centers. 


and at the Grand : 
F - š 
Research P کر‎ (N. Dak.) Lignite 


e Ges carbonization research 
E don toward the desclopment of 
retain or ex processes that could heip to 
creating oe coking-coal markets by 
tallurgical er and cheaper fucis for me- 
this 5 projects supporting 
EN E n volved strength tests of hot 
rials to coli Ilon of char and other mate- 
and usc of „ blends. the production 
1 = racite briquets for blast-fur- 
öde os d the production of chemical 
سو کت اف‎ amd subbituminous 

Ing-gratc stokers: and survevs 


to evalu 
ate i . š 
Dës the coking potential of U.S. 


is p blast-furnace coke, it was 
mporiant E C strength of hot coke. an 
ance. was 8 0 in blast-furnace perform- 
of the VF «qual to the strength 
ture by AM € tested at room tempera- 
were 0 F methods. Tests 
ae (Cd at temperatures to 1.100: 

Ent samples of coke that had tum- 


ler stability j 
1 
399. HA indexes ranging from 40.6 to 
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Investigations were conducted to deter- 
mine the effect that char, used as a subsu- 
tute for the low- and medium-volatile coals 
commonly used for blending with Western 
coals, had upon the physical properties of 
the coke produced from such blends. In a 
number of tests in which cokes produced 
from blends containing chars of varying 
volatile content were compared with blast- 
furnace coke produced from an industrial 
coking-coal blend, it was found that the 
coal-char blends produced hard coke of 
good size. The ASTM stability index ot 
such coke, however, was considerably lower 
than that of the industrial-blend coke. 

Anthracite briquet research was aimed at 
producing a suitable blast-furnace fuel. It 
has been determined that continuous cal- 
cining is essential to the economic produc- 
tion of a metallurgical fuel from anthracite 
and. on the basis of pilot-plant tests, a 
gas-fired sintering system for calcining was 
assembled. Investigations on this project 
are being continued. 

Bituminous and ` subbituminous coals 
were carbonized in a travcling.grate stoker 
in an cflort to make chemical coke, which 
is used in the manufacture of calcium car- 
bide, phosphorus, and other products. 
Cokes having satisfactory physical proper- 
tcs were produced from all of the bitu- 
minous coals, but the subbituminous coals 
viclded an extremely friable. wcak char. 

( Arbonizing propert survevs. are con- 
ducted by the Burcau of Mines to provide 
information on the suitability of U.S. coats 
for making metallurgical coke. In a con- 
tinuing survey. the Bureau examined 15 
samples from the Winifrede. Chilton, Al- 
ma. No. 2 Gas. Powcliton. Eagle. Douglas. 
Auel. Beckles, Pocahontas No. 3. and Po- 
cahontas No. 4 beds in Wyoming County, 
W. Va.. and 5 samples from Firccreck. Po- 
cahontas No. 3. and Pocahontas No. 6 beds 
in Mercer County. W. Va. Most of these 
wals were strongly coking and low in ash 
and sulfur. A report “ detailing the results 
of these investigations was published. ] 5 
wore conducted also on two little known 
coal deposits in Alaska. 

Low-temperature carbonization research 
was centered principaliv on the production 
of ga«cous fucls. chemicals. and char by the 


‘Berge. G. M. D. E. Wolfson. J. E. “len. 
¿e Jj. H Lertfu Je Car ir z. EE P rere: es 
of Cazals Fm Weaning and Mercer Court es. 
W. Va. BuM nes Kept. of Inv. 6615, 1955. 21 pp. 
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carbonization of coal at approximately 
1200* F; the identification and characteri- 
zation of products obtained from the distil- 
lation of low-temperature tars; and the 
Separation and upgrading of tar derivatives 
with the end view of converting these ma- 
terials economically into salable products. 

Fundamental studies were made on the 
effect of different variables when powdered 
bituminous coal entrained in recycle gas 
was carbonized at low temperatures. The 
objective of this investigation was to deter- 
mine the conditions giving maximum 
yields and particular properties to the 
char, tar, light oil, and combustible gas. 
Through a series of tests it was found that 
yickls and the quality of all products were 
affected by several factors, but the most 
important was temperature. An increase in 
the temperature of thc gas from 740° to 
7.500 F more than doubled the gas yield 
but substantially reduced its calorific value: 
this also reduced the char yield. Although 
tar and light oil yields remained essentially 
the same at this temperature, the addition 
of 12 standard cubic feet per hour of 
1.000 F steam increased the yicld of both 
products. 

In other process development ` studies, 
carbonizing methods and conditions were 
compared relative to their effect on yields 
and the nature of resulting products. With 
respect to tar, the yield of every class of 
chemical in the tar appears to have been 
affected by one or more of the following 
four variables: (1) carbonizing cquipment 
OT processes, (2) naturc of carrier gas or 
atmosphere, (3) carbonization tempcra- 
turc, and (4) coal used. 

Investigations directed toward the con- 
version of low-temperature tars into mar- 
ketable products were continued at the 
Morgantown Coal Rescarch Center. In an 
analysis of neutral oil derived from tar rc- 
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covered from a West Virginia bituminous 
coal, it was established that 51 compounds 
were present. Of this number 1 
specifically identified and the quantities o 
classes of compounds as well as individual 
compounds were determined. AD 
chain paraffins and olefins from pitch o 
the same tar also were analyzed, and other 
parts of the pitch were dehydrogenated for 
structure determination. 

Other laboratory studies were concerned 
with product separation and 0-0 
and in one area the thermal cracking 0 
pitch at 1,400? F produced a liquid prod- 
uct from which a distillate was 7 
that, upon oxidation, yielded 17 E 
phthalic anhydride and 13 percent ma i 
anhydride. Both products are in deman 
for use in the production of edge 
and resins. The refined distillation pitc 


; M 
` proved to be an excellent binder for ca 


bon clectrodes, and tar acids and bases j 
the distillate were found to contain ipe 
to 5 percent . valuable phe- 
nols, cresols, and zylenols. 

The preparation of biodegradable 2 
"soft" detergents from low-temperature : 
nite tar was the subject of continued stu 
and it was found that lincar ا‎ 
sulfonate prepared from the D à 
such tar was 99.5 percent biodegra su 
Such detergents are in demand eg 
they are readily broken down by a o 
in rivers and strcams, hence thcy Am 
aggravate the Nation's stream کی‎ 
and water supply problems. Primary p 
hol production from low-temperature 
olefins also received further study. 7 

A detailed summary of Bureau of Min 
research on coal, including coal و سور‎ 
tion, in 1965 will be published as part 9 : 
continuing series entitled D s 
Mines Rescarch and Technologic Wor 
Coal." 


COAL CHEMICALS 


GENERAL REVIEW 


The term "coal chemicals" refers to the 
chemical materials recovered from the vol- 
atile matter released from coal during car- 
boni/ation. Normally, three basic materials 
—ammonia. tar, and light oil—arc recov- 
cred at oven-coke plants through a series 
of complex condensation and absorbtion 
processes. The remaining material, which is 


rich in hydrogen and methane, i" jun 
cokc-oven gas. Except for ammonia, W^! ۱ 
is recovered as an aqucous solution or con 
verted to a salt and sold as produced, the 
basic materials are in most . 
further processed to yield a number of P 
mary organic chemicals or chemical mix 
tures of which the most important are ben- 
zene, toluene, xylene, solvent naphtha. 
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crude chemical oil, creosote oil, pitch, and 
pyridine, Although most oven-coke plants 
in the United States are cquipped to proc- 
cs tar and light oil, the extent to which 
individual plants produce the various 
products depend upon economic conditions 
and a number of other factors. 


Yields of the basic, as well as the pri- 
mary, chemicals vary somewhat with the 
kind of coals carbonized, carbonizing tem- 
peratures, and operating techniques and 
equipment, but approximately 315 pounds 
of coke-oven gas, 90 pounds of tar, 20 
pounds of light oil, and 5 pounds of am- 
monia are recovered for cach ton of coal 
5 In Standard units of measure 

quantities amount to about 10.490 
Sie [cet of coke-oven. gas, 10 gallons of 
ie 3 gallons of light oil. Ammania is 

|. as ammonium sulfate at mest 
operations, and the sield per ton of coal is 
approximately 20 pounds. Data on produc- 
uon and sales of basic chemical materials 


and derivati i 
5 e plants in 1555 
111 55 relative vields of basic wal chemi- 
0 since 19%) are shown in 
GE ee vields have varied onh 
e SE Car ما‎ vear, the bgure ilius 
ee mere gas and chemicals were 
WE V uf low meustrial ac 
Thi 5 t was: lee demang for coe. 
Ke P; aned Curing the 19508. 
i 5 rates of 
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gas revenues has been caused by the intro- 
duction of natural gas into residential and 
industrial heating markets. The reduction 
in the value of chemicals was largely the 
result of competition from petrochemicals 
which in recent years has become increas: 
ingly kcen because of the development of 
new methods for producing high purity, 
lower ust products from natural gas and 
peuolcum. 


Table 43 shows the heating value and 
coal equivalent of products other than coke 
produced at oven-coke plants. Although 
the quantities vary from year to year, mus 
of the changes were due to differences in 
the amount of coal carbonizcd, rather than 
fluctuations in yields. In terms of beating 
value, the products, not including coke, te- 
covered in 1965 were roughly equivalent to 
the beating salue of about. ote fourth A 
the eal carbene d in slot ovens. Table 44 
shows average values for the ¿hat als and 
surplus gas uwd and wld, ann parca) with 
the unit values A the coke and betl proc 
duced, from cah ton A weal Catteni), 
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terpes der ہیں‎ f- have been ey 
tered tn chems ais which hae dx hned ZO 
promt in overall Uul sait Mis 1777 Ze. 
Most od the der یی‎ in the value گر‎ heus 
Cais Qur.ng tras P Lat en auw Lo 
dert reductions in the prices 7 Nb aal 
Geratis particulars سم‎ Hu ناک ام‎ E: acht 
kraun, wich yerel! atout ZALEA 
4%, of me tural duller vatue A all 
Lin tal PSII wore and wintu tras Oc 
€ nC af valut aout Wi ‘UY pret Ke rit bier 


JU Sup us Eat wiuch accounted for 46 
peret of the total Cle vaiur گر‎ ak 
یں‎ et al Matec میں‎ UF but Ge 
(ones 2 uur ke 101 


peu 11: 
w^ H anc iat 40 صا ۱11 کے‎ pious 

z 1 
u» O nt, Ov iiec JF tert auc ce 
peier! 


N 


COr£-OvtN GES 


e % vt appiurc گا‎ that 


f t “eet Rei 
411% ant 


Ee TRTIP VIT: 2 Lei 
ipi’ Ul ہبی‎ 11% , fron 
evpivet (۲ Ca RÎ aub R 1 
a jee „% tpi vdiut uur لے‎ 
e E riter ٦ Of inar auf 
Q' Use میں‎ ovra pa H tus 
Pi SCH Ir وا‎ 
atl alist 
t 


fia’ 
e (ar vo 


(ie (ii? 
407 thes 


11% ,11.141 
رک کی ارہ 


لک ور att‏ 


a tue U 
116 G1: 


pau 101122 


Jir v, 


e Lech Hamm » 


d € Raf 
Fiunt vt 


238 MINERALS YEARBOOK, 1965 
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30 
8 20 Ammonium sulfate 


1955 1960 1965 


Figure 6.—Average yicld of Principal coal-chemical materials per short ton of coal car 
ized in slot ovens in the United States. Yields of light oil and ammonium sulfate 
equivalent represent average for plants recovering these products. 
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Table 42.—Coal-chemical materials, exclusive of breeze, produced at oven-coke plants 
in the United States in 1965 ' 


J DEMNM 


Sold 
On hand 
Product Produced " Value Dec. 31 
SES Total Average 
> Z 316.236 
Tar, crude e. gallons - 802,737,740 2 366.228.725 $36,665,763 30.100 40 
Tar derivatives: ۱ 7 7 
; t T 
AM وو مو‎ 55 3.236.907 3,145,624 358,46 JM H 
Crude chemical oil 972.538 
(tar acid oli... do 28,027,443 28,634,823 4,364,891 182 : 
Pitch-of- : 93 7 29,11 
: “Soft رت‎ ONE جرد‎ short tons 156,133 172,345 4,210.126 34965 59.007 
VU do 409.628 109.903 ertet 34. 2 — 
Other tar derivatives SS uas PC 
ا‎ —G == 
Ammonia products: 183,899 
Sule ہے‎ Ge short tons 693,292 663,246 سا‎ 3 195 1,681 
Liquor (NH; content) do 15.966 14,061 97075 100.042 4,809 
Diammonium phosphate ...do..... 48,534 49,687 4,970, : 
(o EIER L — 24,852,967 == 
Sulfate equivalent of Í 195,228 
all form short tons... 803,758 767,475 SCH 50,330 
NHs equivalent of all forms do 207.209 197.855 KS 


Gas: 
Used under boilers, etc. 


thousand cubic feet 103,501,216 19,489,101 .188 
Used in steel lli ; a 
ad „ JM do... 7 978.007.364 476.748.049 110,604,344 232 
Distributed through cit : 
mains di E 22,391,487 9,403,285 SE — 
Sold for industrial use --.-.do... 21,170,864 4,567,180 š "n 
Totaal. do 978.907.364 629.811.616 0 136 771510 
Crude light oi] 2222 gallons... 5 262,700,991 69,537,365 9,411,078 : 


Light oil derivatives: 
Benzene: 
Specification grades 


J 
70 n 


4.468.310 
(1°, 2°, 90 percent) do 117,990,471 123.415.957 28,902,058 — 294 60,328 
Other industrial Vrädes do... __ 3,926,683 4,033,208 748,731 184 1,698,117 

Toluene (all Srades) do 24,815,762 23,086,510 4,622,029 220 68.675 

Xylene (all grades) ....... do 6.740.974 6.912.976 — 1,523,015 ; 

Solvent naphtha 190 868,416 
(all Rraddes) do 5,420,421 4,518,116 868,621 d 
derivatives do 1,994,588 4,888,135 448,153 SE 

— — 33 E 382. 
Total o nel gr? do- 166.888.899 168.914.902 37.113,507 101 : 311,978 
Intermediate light o- do 4,934,190 1,815,431 182,895 F 
= z —— 

Grand total ی7۹0‎ Wë — 277,853,522 eg 


c ee Q 
y Includes products of tar distillation conduct 
Includes 28.108.081 gallons sold to affili 


Figures on hard pitch include small 
t Creosote oil, cresols, cresylic acid, 
* Includes gas used for heating oven 
9 193,583,191 gallons refined by coke- 


all or part of their output for distribution 
through city mains and other industrial 
uses. 

Yields of gas vary, but the quantity of 
gas produced for each ton of coal carbon- 
Led at high temperatures in slot ovens 
generally ranges between 9.300 and 11,000 
cubic feet, equivalent to from 14 to 16 per- 


orate n 
ed by coke-oven operators under same corp 


c PS ame. 
orted. 
E 


: ount exp 
ated companies for refining and a small am 160° F 
* Soft---water-softening point less than 110° F; medium—-from 110? to 160? F; hard—over 
amount of medium pitch. f 

naphthalene, phenol, pyridine, refined tar, 
s and gas wasted. 

oven operators to make derived products shown. 


tar paint. 


cent of the weight of the coals ires 
The overall yield of 10,560 cubic ad 
1965 was slightly more than the y! xs 
10,370 cubic feet recorded for S i 
partially accounted for an Spe j 
crease in total gas production, but m 1 5 
the increase was due to the addition 

million tons of coal carbonized in 1965. 
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Table 43.—Coal equivalent of the thermal 


materials, 
plants im the United 
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except coke, produced at oven-coke 
States 
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larly in stecl and allied plants, merchant 
plants used only about 30 percent of their 
surplus. Merchant-plant sales were about 
equally divided between city mains and in- 
dustrial plants, while furnace-plant sales 
were principally to industrial plants. 

The disposal pattern of surplus gas in 
1965 was about the same as that which has 
prevailed at both furnace and merchant 
plants for the past few years, but there has 
been a significant change during the past 
few decades in the percentages of surplus 
gas used by producers and thc percentages 
sold, ` particularly by furnace plants. 
Whereas furnace plants during the 1930's 
and 1940's sold a relatively large percent- 
age of their surplus gas to utilities and 
industrial plants, these plants now distrib- 
ute the bulk of the gas not consumed 
within the plant, to affiliatcd plants, be- 
causc thc utility and industrial gas markets 
have virtually been lost to natural gas. 
Merchant plants continue to market the 
major part of their production; but the 
decline in the use of coke-oven gas for resi- 
dential and industrial hcating has causcd 
many plants to discontinue operations. 

Most slot ovens were heated with cokc- 
oven gas, but some operators used blast- 
furnace gas, a mixture of coke-oven and 
blast-furnace Bases, or natural gas, for 
underfiring. Of the 401 billion cubic feet 
of gas (cokc-oven Bas equivalent) con- 
sumed, 84 percent was coke-oven gas; 15 
was blast-furnace gas; and the remainder 
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was natural gas and producer gas. The 
quantities of the various gases consumed in 
cach State, along with total gas consump- 
tion in terms of coke-oven gas cquivalent, 
are shown in table 48. 


The total value of surplus cokc-oven gas 
used and sold in 1965 was $144 million, a 
9-percent increase over the total value in 
1964. Producers do not report a value for 
the coke-oven gas used for heating coke 
ovens, but if the average value of $022) 
per thousand cubic fect reported for » 
plus gas wcre applicd to the gas uscd : 
underfiring, the total value of all +00 
gas used and sold in 1965 would be $2% 
million. This value is equivalent to about 
one-fourth of the total value of the coal 


carbonized. 


COKE-OVEN AMMONIA 


The nitrogen released from coal ea 
high-temperature carbonization 1S T S 
cred through subsequent „ em 
ammonia liquor or as a crystallize Ge 
Ammonia liquor is a wcak solution ut s 
monia (approximatcly 7 grams per i As 
solution), while the solid forms a ge 
monium sulfate, and diammonium 
monoammonium phosphates. 

The removal of ammonia is a poeni 
part of coal-chemical processing ale 
ammonia salts, which subsequent Ge? 
formed, corrode equipment, and 1 
nate other products. Most of the amn 


State 
Table 46. Production and disposal of coke-oven gas in the United States, in 1965, by 
(Thousand cubic feet) 


EFF 
رر ہے مس تس‎ 9 - - 3773271777788000 
CCC 


Produced Surplus used or sold 
—————— — — Used 22 Wasted 
State Per ton in heating í E 
Total of 125 ۱ ovens Quantity Total Average 
ae EE š 5 1,152.03 
Alabama ..—.. و‎ 71.316.358 9.83 33.369.524 — 36,794,797 34.850.220 830.132 
California, Colorado, 204 367,566 
Utah uaa 56,517,296 11.16 18,165,744 — 37,983,986 7.763.418 : 
Connecticut, Maryland, 362 1.580.087 
New Jersey, New Vork 131.058.401 11.02 37,059,619 92.418.697 83,461,329 170 324.904 
11115615 ees 37.523,523 10.40 — 11,235,361 25.766.258 4.385.052 192 870.131 
Indiana. s el. 133.427.231 11.12 39,143,795 93.413.305 17,913,518 — - 
Kentucky, Missouri, 134 671,127 
Tennessee, Texas 27,222,976 9.33 13,936,065 12.615.784 1.689.227 237 1343 
Michigan 52.777.831 9.77 9.251.752 43.452.653 10.301.025 
Minnesota and Wiscon- 205 256.325 
sin —ͥ— 11.023.519 — 9.68 — 7,456,250 6.310.944 1.292.429 244 ۷ 
T 105.923.047 9.73 39.541.540 65.234.137 15.887.763 210 2.570.441 
Pennsylvania 290,651,663 10.77 113.492.690 174.588.532 36,601,120 241 6 
West Virkinia 0 57,565,519 11.20 15.577.980 41.232.523 9.918.890 3 
poe "es 9.965,47 
Total 1965 978.007.364 10.56 338,230,320 629.811.616 144.063.910 Ee 076.273 
At merchant plants 81,728,041 895 37.673.926 977,842 12.078.643 .281 899.155 
At furnace plants 896.279.323 c re 225 8. 


10.74 300,556,394 


586.833.774 131.985.267 
10.37 314.197.930 


582.147.312 132.267.464 


— v 


227 8.352.237 
— = 


Total 1944 904,697,479 
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Table 47.—Surplus coke-oven gas used by producers in the United States 
amd sold in 1965, by State 


(Thousand cubic feet) 


EEGEN 


Used by producers 


Under boilers, ete. In steel or allied plants 
State 
Value Value 
Quantity Won! 
" Total Average Total Average 
F 2 86 

Alabama — 18.844.371 31.882.376 30.136 19.597.372 32.553.330 30.130 

California, Colorado, : 
۷00,9000 1 1 1 (1) (1) (1) 

Connecticut, Maryland, E? ge = 
pen Jersey, New York 2.930.452 711.485 243 72.678.862 24.812.511 341 
„ 4.109.556 577.965 141 15,935,102 2,792,422 .156 
W 11.131.229 2.097.691 188 78.969.179 14.432.761 183 
Kentucky, Missouri, 1) 
.fhDéssee, Texas 5, 190.107 581,398 .112 (1) (1) ( 
Michigan S (1) (1) (1) 36,792,323 8,611,686 234 
Minnesota and Wis- 

Consin 0 (1) (1) (1) (1) (1) (1) 

. B58 7,832,100 1.767.783 226 50,880,829 12.904,386 254 
ennsylvania ری نے‎ 29,591.389 5,640,050 .191 141,538,342 30,452,855 .215 
سس یس یو‎ 0) (1) C) 0) (1) (1) 
Undistributed LIII 28,872,012 6.230,353 .216 61,256,040 14,043,393 229 

Total 19658. 103.501.216 19,489,101 .188 476.748.049 110.604.344 232 

At merchant plants --. 10,512,638 — 1.502.035 181 2.601.941 549.453 2n 

(mace plants . 92.988.578 17.587.006 189 474.140.108 110,054,491 232 
Total 1964 ______ 74,488,904 13.445.251 .181 460,270,046 105.179.613 229 
Sold 
Distributed through city mains For industrial use 
m Value Value 
yo "9ی‎ 7۳ uantity | —— — 
Quantity T ۸0 ۹ Total Average 
Alabama | EE E $339,698 — 30.150 - 
Sama 0 ,269,957 $339,698 30. 

California, Colorado, © 0) u 2 
Utah no nos — = (1) (!) (1) 
Connecticut, Maryland, 7 
de Jersey, 1 (1) 

We ee New York 16.729.758 $7,917,778 — $0.43 G) a 0) 
au Ee G) (3) 7 6 H (OI 
مسا‎ Missouri 0 C) 31 ^ 7 
Jëhnesgee, T se o کے‎ 1 ( 

Michigan 3 Reg së RU A (1) (1) 
Innesota a PE 7 
consin doa a "e _. EE (1) (1) (1) 

Ohio ا‎ — x use 6,521,208 1,215,594 .186 

Pennsylvania 5 (i) Q) a) C) O) (1) 
est Virginia 777777 Ge 8 W (1) (1) (1) 

Undistributed 55 5.661.729 1.485.507 262 18.379.699 3.011.888 464 

At Total 1965 ` 22.391,487 9,403,285 420 27.170.864 4,567,180 n 

Chant plants 5.8 025,68 444 14,042,903 272 .18: 

At furnace plants gei 2.377.502 361 13,127,061 5 SE 

Total 1964 777 21,892,599 9.287.932 424 25,495,763 4,354,668 .17 


1 , 7:77... 
Ineluded with “Undistributed” to avoid disclosing individual company data. 


: recovered: in collecting mains where the — of the total ammonia recovered in 1965 to 
Bas is cooled as it leaves the ovens and, produce 742.000 tons of ammonium sulfate. 
later, when it is channeled through cooling Included in this figure was 49,000 tons of 
گا‎ A small amoun. which remains in diammonium phosphate which was hat 
"s Ras stream is removed, either by scrub- duced at three plants ٢ : RC 
| OF by passing the gas through a sat- different process. Some plants find 1 dee 
1 Where ammonia is reacted with sul- onomical to produce. ammonium »ulfate, 
UIC acid to form ammonium sulfate. and 10 plants recovered ammonia Gr 
T "ie bulk of the ammonia recovered at centrated solution in سی‎ Seven a 
C Plants is used for ammonium sulfate however, produced neither ammonia hg 
Production, and 19 plants used 92 percent nor other ammonia products. 
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Table 48.—Coke-oven gas and other gases used in heating coke ovens 
in the United States in 1965, by State 


(Thousand cubic feet) 


—€——MM — MÀ ——ñ—ñ — Uꝗ— 


Total 
Blast Natural coke- oven 
. 
— GEN 377.940 
Alabama 33.369.524 — B Ge 
California, Colorado, Utah ............ 18,165,744 3,859,090 , 
Connecticut, Maryland, New Jersey, 976,599 
New Vork 37.059.619 2 12,798,279 1,118,701 15 8 
CCC 11.235.361 5.616.594 EM 50.815.904 
CC (v e 39.143.795 11.250.927 E 13.936.065 
Kentucky, Missouri, Tennessee, Texas.. 13,936,065 =< 5 24,180,553 
ری دید‎ gs 9,251,752 14,928,801 — 7.456.250 
Minnesota and Wisconsin 1,456,250 Se 43,226,996 
ONG 2 eee مو‎ 77 39,541,540 3,685,456 Ss 113,402,972 
Pennsylvania 9011 بب‎ 113,492,690 1,910,282 20 22.351,523 
West Virginia u 15,577,980 6,713,543 
J! v و چس وو‎ 
624.609 
Total’ 1965. ۴ب‎ 338,230,320 60,822,972 1,571,817 5 861.305 
At merchant plants .. 37.673.926 1.183.911 rn 361,763,306 
At furnace plants سے سے‎ | 300,556,394 59,639,061 1,567, 377,184,182 
Total 1964 لا ہے‎ —— 314.197.930 260.879.287 2080905... DAYU 


! Adjusted to an equivalent of 550 Btu per cubic foot. 


2 Includes small amount of producer gas. 


Table 49 shows production and sales of 
ammonia products and yields in 1965 in 
terms of sulfate equivalent. Compared with 
1961, the yield decreased in 14 of the 18 
ammonia-producing States. probably be- 
cause the high operating rates of ovens re- 
quired higher temperatures and shorter 
cobing cycles that reduced the amount of 
ammonia formed. The yield was affected 
also by the discontinuance of ammonia re- 
covery by several plants in the latter part 
of the year. Although the overall ammonia 
yield. decreased. 4 percent, total ammonia 
production increased about 1 percent be- 
cause of the larger quantity of coal carbon- 
vod. 


Sales of ammonium sulfate increased 4 
percent, but coke-oven operators sold. only 
96 percent of their output, and stocks in- 
creased 14 percent to 189,000 tons. Virtual- 
lv all ammonia liquor produced was cither 
used bv producers or sold. and stocks of 
liquor remained at about the same 
they ` wen: when the vear began. 
Signilicance. in ammonium sulfate 
in 1965 was a 


level as 
Of 
markets 
32 peuvent merase dn for- 


cign shipments Exports for the year to- 


taled 70,000 tons, approximately 10 percent 
of the total quantity sold. 

The average value per ton, f.o.b. 
of ammonium sulfate increased $0.54 d 
ton to $28.61, while thc average plant ie 
uc of diammonium phosphate dde i 
$1.29 per ton to $100.04. The average Bern 
per ton of ammonia liquor decreas 


| ammonia 
the valuc of tota 


percent, ۱ 
products sold was not appreciabl Se 
because sales of ammonia liquor were | 
tively small. The total value of all A 
nia products sold was $25 million, pe al 
lent to 8 percent of the total value 
coal-chemical materials used or sold. - 
Although the sale of ammonia prot p 
returned coke-oven operators peany i | 
million in 1965, cokc-oven ammonia 10 
sented only about 3 percent of the cstim a 
ed 9.4 million tons of ammonia E 
from all sources. More than 90 eer 
the output was synthetic DER re- 
nia. produced. from natural gas. مو‎ 
mainder, except for the sulfate anc Se 
produced) At coke plants. was e 
montane sulfate, produced as a bwpr 
of the chemical industry. 
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Table 49.—Coke-oven ammonia produced im the United States amd sold in 1965, by State 
(Short tons) 


و ی ³ð‏ ا ا ا c‏ 


State 


Produced ^ 
. s 
Ee Pounds liquor 
ER Sulfate per ton As (NH: 
equivalent of coal sulfate? content) 


Alabama 


7 17.85 62.802 (?) 


California, Colorado, Uta . 
i ; — —— 3 53.530 21.26 53.830 — 
E Maryland, New Jersey, New Vor 5 110.157 19.21 101.001 (2) 
Indiana | 777 — -- --- -- = - = -- 4 35,022 20.01 35.022 oe 
۱ V Top aaa zz. وا‎ 91.708 15.29 15,942 (3) 
Deh, Tennessee, Texas E 3 18,705 16.77 (2) H 
Minnesota and W. ORO ane — — 2 4 37.852 14.01 (2) (3) 
Ohio . and Wisconsin 2 8.310 13.65 H G) 
Penns 7 س‎ Ec 10 960,269 17.31 76,321 (7) 
et a E 12 243.555 19.28 245,65 = 
1 š —— M M € — Ä € E k 2 5 — 
Ude ů—P—.——.—— — . 47.258 15839 47238 ae 
"m 1 1365 میس .... سے‎ 55 803,758 1773 5 741.826 15.965 
nic کے ا‎ E 13 73.521 — 18.13 24.43 — 10.795 
Total lani —— A 4 720.237 17.49 716.943 5.231 
ee 59 — 193,908 — 1849 731.2 16,202 
Sold * On hand Dee. 1 
As liquor Liauor 
As sulfate (NH, content) Sulfate 2 (NH: 
° tent 
Alal Quantity Value Quantity Value x ) 
a — — —— e — — 
California, Colorado ver 777-7--— 57,851 ۶1.۶2.74 (3, H 22.041 12 
hnectien rado, Utah 48 178 2.721.125 E — 12,542 — 
sey, Neu Maryland. New Jer- ۱ و‎ 
Minga 5" Vork. 102 8 23565219 O) 23 12.419 49 
Indiana _ TT — 3 1.191.271 = SC > 71 i 
Kentucky 2 - Est 164,074 WI و2‎ 7. 2 
115 85 Tennessee, Texas _____ E S SCH (3) (?, 222 245 
innesota and Wo -—-- — و‎ 1 (?) (?) 2.240 2% 
io and Wisconsin —— (3) ry t?) (ii ER 171 
JJ 8 — 222 — 
Undlatrib Eig — x x 
$ — 42.42 2.22.11 14,961 £%16.242 8020 SS, 
At E — 58 712.222 23.942.125 14.061 914.242 12.7 1,441 
At furnace pP anu —  - 22772 ITM: 19.453 119 153 7.277 1264 
Total 188 ...سس‎ EI 2-2 Com 2.6.5 E و‎ [tl Les 222 
em IH aeee &55.3:A 227.55, 14. À — 044849 14. 1.4 
Umber of planta : رش ہیں ری‎ — === iem ne ue ET 
1 , Diants that reer as 
GES diammon:um 35 
s Figures With "Ure ured” to 24 Garg indy al ompany data. 
O Include Sammo om phys eate, 
in Californie! O 2.292 tons of سب جو‎ fate and 45.2214 tons of Aamꝶmm. um phapkate prota 
* include, 7 Cora. ard M ¿= zar. u 
' Comprises 533 9 یم‎ oim و ہی‎ valued at R15. سو‎ be سے‎ ` , 
moni 3 tomas oí arty. (E ws ze ew al 1. . and 49.447 tma A dam 


um phosphate valued at . 7.7. 
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Table 50 shows the quantities of tar pro- 
duced, used by producers, sold, and in in- 
ventory in the various States at the end of 
1965. Although the average yield decreased 
slightly from that of 1964, production in- 
creascd 5 percent because more coal was 
carbonized. Most of the production was 
used by producers or sold; yearend stocks 
were only slightly higher than at the be- 
ginning of the year. 

Of the 803 million gallons of tar pro- 
duced in 1965, 54 percent was used by pro- 
ducers. Most of this tar was partially 
refined or “topped”, but 28 percent was 
burned for fuel with no processing. Pro- 
ducers used minor quantities for a number 
of miscellaneous purposes such as tarring 
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ingots, road materials, and tar paints. The 
remaining 46 percent of the production 
was sold, principally to tar-distilling plants 
which refined it to produce many tar de 
rivatives. | 

The topping process, which was used by 
11 plants, is a method used for separating 
the low-boiling distillate fraction, سو‎ 
ing principally of tar acids, bases an 
naphthalenes, from crude tar. The residue, 
known as soft pitch, usually is burned as 
fuel. Furnace plants find this proces at 
tractive because they can sell the distillate 
and retain the pitch for use as fuel in 
open-hearth furnaces. Although this re- 
duces the amount of other fuels that nor 
mally have to be purchased, the relative 


Table 50.—Coke-oven tar produced in the United States, used by producers, 
and sold in 1965, by State 
(Gallons) 


SE, r a a Z ۳ت‎ 
!!... . e OY 0000006 2 


Produced Used by producers 
State Per ton For Other- 
Total of coal refining or As fue wise 
coked . topping . 
wa OO GLORIA LER eta e E 7 d 
Alabama 9-3 49,932,277 6.88 0 a 7 
California, Colorado, Uta 62,392,519 10.35 (1) ( 
nnecticut, Maryland, New Jer- 1) = 
sey, New York LL 105,606,836 — 8.88 0) 7 — 
Illinois ہر ہے ہے‎ EEN 25,119,235 6.96 i G — 
Indiana —— 44 100,403,122 8.36 (1) 
Kentucky, Missouri, Tennessee, (1) 
Texas 18.794.506 6.44 = 1) = 
Michigan - 00 39.319.298 7.28 = ( (7) 
Minnesota and Wisconsin _________ 8,589,337 5.93 = ) 847 (1) 
0019 تک سی‎ TT 97,174,666 8.92 Í 37.521.764 778963 
We O JFF 255,214,217 9.46 02/٤ n = 
est Virginia 2222222222 50,191,727 9.71 ( ,128 
Undistributed ——— ÉÁÓ PEN — 169,377,671 52,567,936 = 
0,691 
Total 1965 802,737,740 8.67 312,078,632 122,960,567 geg 
At merchant plants. 55,713,608 6.10 = E 0,691 
At furnace plants 747,024,132 8.95 312.078.632 122,960,567 370.946 
Total 1964 ہووعاسسسستسو‎ 762,917,505 8.75 293.966.698 127,871, 
Sold for refining into 
tar products ? On hand 
Value Dec. 
I See 
Quantity Total Average T 
,3 
Alabama at ا‎ 29,476,508 $3,341,570 $0.113 271471 
California, Colorado, Utah 22,586,761 2,694,834 097 4878.221 
Connecticut, Maryland, New Jersey, New York.. 27,157,075 2,621,672 097 1,203,998 
Ilinois sai n 23.555.951 2.206.467 %% 1.521.300 
f (8 41,959,119 4,454,641 .093 $79,277 
Kentucky, Missouri, Tennessee, Texas __________ 18,677,641 1,942,519 104 2,984,898 
ehen LA e a aa Sas 30,796,370 2,949,594 9 95 688. 
Minnesota and Wisconsin 8.660.035 857.178 099 6,041,551 
Ohio bere 59,121,692 5.738.622 097 12,185,870 
Pennsylvania 8 79,896,592 8,254,973 103 1,682,147 
bi 8 18,840,975 1,603,693 087 . 
Undistributed aT eae = — 
CLI 86 
Total بل‎ no کرلویجبزبیجؿی‎ 866.228.725 36.665.768 n KEEN 
At eran mana — ——— 55,897,635 5.525,685 100 38.791.716 
At 05 M KEE 310,331,090 31.140.078 . 39.623,992 


VRE ORT V EE 


1 Included with “Undistributed” to avoid disclosing j 
3 Comprises 28.108.081 gallons valued at $2,731.47 
gallons valued at $33,934,29 


1 sold to other purchase 


336,084,256 34,482,791 103 


ndividual company data. . d 338 120,644 
2 sold to affiliated companies an , 
rs. Also includes small amount expo 
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Table 51.—Coke-oven crude light oil produced in the United States and derived 
amd sold in 1965, by State 


produced 
(Gallons) 


RD 8 


Crude light oil 
EE 


products 


Derived producta 


Active Per 
State plants Produced ton Refined ہہ‎ On hand ,ىہ‎ 
of coal premises? Dec. 3] Produced 
coked Quantity V n lisa 
SE ys 
Alabama 7 16.686.665 2.30 16,112,667 711,633 12.441.211 IS. 4 % 12.72, 
California. Colo. 
rado Utah 3 17,487,007 3.45 11,415,750 234,112 10,102,405 10.164,147 (*) 
nnecticut, 
Maryland, New 
Jersey, New 
SEH E 38.620.472 325 21.721.323 241.174 27.1% 2 27.01 % 4/244 
ois an 
dann 8 23201246 261 وو و ور‎ 426.2241 %%% ff GESA 171 
Miana __ ۹ 3252465 238 12215592 224.12 11% % 11. 14 4 2114 
entucky, Mis. : 
Suri Tennessee, 
exas. West 
5 2 2% 2-7 44171) Th te 2227 ری‎ OM: 
Hee l$ ain 2-35 ک2 و‎ 222 (122. ^£ f 4 4 fa" 4 
LL A A Ze VAR و‎ ER A e but, 1: Set 
Total 1965.. i 282. vy Tn "EE TTI 1442222 SIRAS OE 1 I 
At Merchant 
d se oe as ]? TEMA 25 2 م‎ 2 27 1 GR جیپ‎ U . 7 o 
t furnace plants 45 4. qui X ))) 8 
رر سیا‎ 2 res i. 22 p A وت‎ eee VAL AA A 6 Y AEN x 
1 — " 
Panter ef partis ea: ہم ہی‎ s—— g 
TN PORE ac +£ TORT A. + w. cay A Be: A e . ZX ہمہ‎ th hatte OS 
quo e و‎ d ہے‎ FITS 4 l —— رہ‎ 22 — < Be $í و‎ wet x+ مر‎ en ۱ : 7 
vidua 8 TE =. XA eee Terza Bes eee eee 
Tpany AA 
hx ll رہ می‎ aay 7 ³⁰ 7 
fme am ہوا‎ Í ہیی‎ 3 
مہ سوه سوج‎ 
—ͤ — 
m c 
te . To sae J fata SECH a ا‎ 
12 +: ET 24 -" EN NF e tus 
1 22 y" en Y asters 7 "کہ دم‎ eg + 


: = £ 2 t d Së 
1 S سے 8 یں چ مجر‎ I 7 n" 
145 .. ̃ĩ . کے دم‎ — — + A 7 7 ر ر‎ 
و12‎ — e a 0س‎ £ 4 ⁄ > 
7 (2183 ےر‎ — e „ 4 
A U Se — رٹ جج‎ Dn y . “4 E 
12 PNE — اس سا اس‎ - 3 Ese ta 44 
1923 6! ñꝛ e CMM IN 4 A $ S e Ji 
—— ے_۔‎ OS £ f 
"Séi — r WE : "n 4 4 
JJ V I J 
77 8 z; 
WE dE 
W-E TITIA — „, att 9 wrt 
fants 2 y A na 
l WEE cg ۳۳ ad met sit 11.1. T a ٠ ركه‎ Le e 1 y^^ 2) y گے‎ v a 
C the سے‎ = + LI -P 
Wee Í tees کان‎ Rut — کر ہر‎ SA g “u رف و 4 >> وجي‎ a dic d 
P bi F Ae e 8 - D 4 س‎ 
وت‎ 4 1 ——.Pa gm TW — 2 1 ^ DÉI جو‎ Z — < yan Zei e حر‎ e * ” 
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tar i ~ ah THE na. ror ow 7 RES aE gë a a e 
, 8 uto * E: 4 A Ve > 
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em © یہ ےا لے‎ Ze rn سے‎ = > , EE 
Ca ity MTS dë. =Q s STE 4 ~ 7 sr ہے‎ D E 4 ہے ۴ میں‎ 
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CRUDE LIGHT OIL AND DERIVATIVES 


Light oil is a light-colored liquid. com- 
pow of a number of aromatic hsdrocar- 
bons. that r$ extracted from the gas after 
tar. ammonia. and, in some instances. 
naphthalene, have been removed. Crude 
tar also contains a small amount of light 
oil, but this usually is not recovered. bv 
coke plants. Virtually all light oil produced 
at coke plants is recovered by an absorp- 
tion process in which the gas is spraved 
with a higher boiling petroleum oil as the 
gas stream is channeled through absorption 
towers. After recovery, light oil is separated 
from the absorption oil by direct. steam 
distillation. 


Approximately 3 gallons of light oil. 
equal to | percent of the weight of the 
coal, is recovered for each ton of coal car- 
bonized. Yields van, of course, with the 
kinds of coals carbonized and with operat- 
ing conditions, but an average of 2.91 gal- 
lons of light oil was recovered at the 
plants that extracted light oil in 1965. 
Most plants recover light oil, but a few 
plants which find it uncconomical to re- 
move the light oil, leave it in the gas to be 
burned as fuel. 


Of the 65 active oven-coke plants, 58 re- 
covercd light oil. Yiclds per ton of coal 
decreased slightly at both furnace and mer- 
chant plants, but total production in- 
crcascd 6 percent over that of 1961 because 
a larger amount of coal was carbonized. 
Yearend stocks increased approximately 
500.000 gallons, but the amount on hand 
on December 31 was cquivalent to only a 
little more than I weck's production. Pro- 
ducers continued to sell an increasingly 
larger part of their output, and only 74 
percent of the light oil produced was 
refined on the premises, or in affiliated 
plants, compared with 77 percent in 1964 
and 94 percent in the period spanning the 
years 1957-59. The large increase in light 
oil sales in recent years is attributed prin- 
cipally to the inability of some plants to 
produce derivatives, particularly benzene, 
that meet the more rigid specifications es- 
tablished for these products. Such plants 
scll light oil to petroleum-refining com- 
panies which process it along with petro- 
leum fractions into benzene and a number 
of other chemical intermediates. 


Data on light oil and total derived prod: 
ucts produced and sold in the varous 
States are shown in table 51. 


In the older light-oil-rehning facilities at 
coke plants light oil is refined bv fractional 
distillation at atmospheric pressures, but in 
plants built in recent vears. catalvtic- pres 
sure refining is cmploved to produce ben- 
zene. toluene. xvicne. and solvent naphtha. 
As with other coal-chemical materials 
viclds varv somewhat, but approximately 
85 percent of the light oil processed i p 
covered as salable products. Average vields 
for toluene and xvlene. and other products 
decreased slightly in 1965, while the ni 
age benzene and solvent-naphtha yields 
creased. Average vields for 1965 and prio 
vcars are shown in table 52. 


Table 53 shows the quantities of the var- 
ious grades of benzene and toluenc 
duced at coke plants. while table 545 gr 
the principal light-oil derivatives AE 
and sold and vields of the various pr e 
bv State. Roughly. 97 percent of thc RH 
zene and most of the toluene was Spec a 
tion grade. In past sears large کس"‎ 
motor-grade benzene were وسر‎ 
usc in gasolines to increase their an سو‎ 
properties. but new pu e 
techniques have virtually eliminate i 
usc for benzene, and only a small que : 
of motor-grade benzene was عم‎ 
1965. Both production and salcs of lá 
and solvent naphtha (all grades) incr e 
for the year, but toluenc and xylenc 


puts and sales declined. 


i e 
Although coke-oven light oil ns ۳ 
principal source of benzene until ar a 
the source of virtually all toluenc a 
lene until World War II, it now xj | 
only a small part of the total un 
these products. According to P Cani 
data published by the U.S. Tan a 
sion, only 15 percent of the benzen 5 
cent of the toluene, and 2 pero ied 
xylene was produced by „ : 
tors in 1965. These products یں‎ 
rivcd principally from petroleum, 1 
a part of the production credite d 
distillers and petroleum 5 0 
rived from coke- oven light oil 1 
sold by producers to petroleum P 


for refining. 


CERE جع‎ CONDAL ہیی‎ W KA 


um 2 
— tu 
— — — . 3< — r> 


eR reece و‎ 7 erue 
— 4 ۱ as amu x= Ix Z 
fce Ton E Ee Ee, (M oL. c ista 
"LRL 7U- - 
à ~ lt x. Ka ہے‎ x 
U- -a it SE < ج‎ $= + E. 2 . : Law Ae 
X. c m 
Br کے‎ — + ov ge zre bo ي۲‎ — së gen 
خر‎ qu e EE ہے‎ - s 
Ka pee Cd Z4 tet p v; "e ee 
AER Y; - 
„ ےج‎ s= eee wem orir 
Perna am 7T- 21 - i ut we 5 m 7 x: - Nes Be 
Te Aus - a. Ae 2. — + se سی‎ GE ےک‎ ep dat ہوسی_‎ 
Wee: i ies 
ec. یو‎ E un 
"Ela __ so fer مس‎ =< Po — uo EE. „ 
— . — — — 
Tra _ رت ھا‎ dao 7 - IM 
— Se — NC a A dm pe c T KA iT IA . ” - p 
A: rr san co = AR Z. dee on 22 
At — Aul. eg =. S we > Tue ue wt. 7 — 
anr o KE ہس‎ — - — — 5 NL eds 8 
Tx ome OOo 3 "I dE E BEE 
= ا‎ — . — iet > * . - سد‎ 


— 
= — d^... 
buta = <=, 

—— 14 A 


boa 


Ft == Caer ری‎ L cke 

M 
> 
-— dpt ے٦‎ E22 ہی‎ * * 
H de erc WË سی‎ Lu 
o TÉ e = Z. 
= 2 
— ےے‎ te 20 bF — Ze 
= ur p ای‎ | ^, Eh 
= سے‎ - * 
2 ۔‎ A e" Ws eg 
— 22 "` ہے‎ $e v. 4^ 7 
x Yo . 1 P A, dis 
Ei 
* a * Pid — ort سے‎ ý PLE * 2 
E "> » 
-- سو‎ LR 2 E A 
— æ کو ے‎ ET 1 -$ ہت‎ 5 * 
۹ TOES pfa Së y ہے‎ Z: 


s 
— - — 
E 9 TA 
* * 3 Se 
1 — „ 
zov 
< 2 — 
2 PX 
..À — P 


- c - 

- 
m d ہے‎ an e 
e ke - GEES 
ہے - — ے۔‎ - 


- Za 
H » Ze 
* A - افر‎ T d 

a — we 
r fF 8 
e š ھی‎ 
2 > 
, Tow 


.ہی ہو بھی ہے i‏ 
É‏ > 
+ وه 
aan M‏ ہے — - + 


— eee 
"i گے ۔‎ 
- - 

SAT — 

* E 


zx D r, 
Uu um 

-— E 
> on 
r Are 


AAA ah Ab eh 4 A 


` 


4 


@e aa 


RMU oe ay 


NAN 


(IIIIN A AN AVA A 


ANM 


250 


Table 55 shows estimated consumption 
vf commercial benzene in the United 
States. bs usc. These data. published. an- 
nuallv bv the Coal-Chemicals Committee of 
the American Coke and Coal Chemicals In- 
sutute, show that mouse of the benzene was 
used for producing stsrene. synthetic phe- 
nol. and acichexane. Nearly. 40 percent of 
the estimated. 815 million gallons of ben- 
une uscd in 1965 was used in making stv- 
rene monomer, which subsequently was 
used principally for producing polvstvrene 
resins and synthetic rubber. About 
one-fifth of the benzene was used for pro- 
ducing cclohexane. which is used prindi- 
pally as a nvlon intermediate, and 19 per- 
cont’ was used for producing synthetic 
phenol. used principally for phenolic and 
epoxy resins, nvlon 6, and polvcarbonates. 

Similar use data for toluene were not 
available. but large quantities were dealksl- 
ated to benzene which. currently. is in 
greater demand. Large quantities of tol- 
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ucne are used also as an additive to in- 
crease the octane rating of aviation and 
somewhat in importance. however. because 
of the increased number of compact ars in 
use, and the replacement of propellet-tpe 
airplanes bw jets. Other uses for toluene 
are chemicals, plastic explosives. paints, 
varnishes, lacquers. and solvent 

Average receipts per gallon. fob. plant, 
for sales of light oil derivatives other than 
benzene were slightly lower than in 1964. 
The heavy demand for benzene during the 
year resulted in an average plant price m 


-crease of $0.02 per gallon between January 


and December. Spot prices. fo. b. plant, as 
published bv trade journals. revealed that 
benzene prices ranged from $025 per gal- 
lon in january to $026 to $02; in De 
cember, while toluene and xylene were 
sold at $0.21 per gallon and $025 to $026 
per gallon, respectively, throughout the 
year. 


Table 55.—Estimated consumption of commercial bearene (excluding motor grade) 
in the United States, by use ' 
(Thousand gallons) 
———— ee — — 


1951-59 


1962 1963 


" 
Seit. — 160,000 224.000 232. 000 283.000 16 050 
Phenol (synthetic) 7780 14.000 106.000 121.000 146.000 34.000 
Dodecylbenzene ee 36.000 40.000 37.000 31.000 174,000 
Cyclohexane _-__ LLL R m vu 30.000 65.000 120.000 117,000 24.00 
AFRÎNÊ aa وچ دس‎ 8 14.000 17,000 19.000 21.000 14.000 
DP c ees K ashe os eee 14.000 16.000 17.000 12.000 20.000 
Dichlorobenzene and monochlorobenzene 11.000 16.000 19.000 20.000 21,000 
Maleic anhydride |... 0ف ب7باب 7ب يك‎ 9.000 15,000 14,000 20,000 a 
Benzene hexachloride |... سے‎ 3.000 1.000 SCH 00 5,000 
len AE 4.500 5.000 5,000 5.000 2.000 
Nitrobenzene en 8 2.000 2.000 2.000 2.000 90,000 
Miscellaneouuns 22227 21.500 17.000 20.000 20.000 45,000 
Exported سا سو‎ kk 1.000 41.000 65,000 87.000 
EA TEES 000 
وو و درف‎ 0 386.000 855.00 611000 16400 — fMi 
لے ےت ۳ ,, 0 ا‎ o 
r Revised. 


Coal. Chemicals Committee, American Coke and Coal-Chemicals Institute, Washington, D.C. 


? Preliminary figures. 
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GENERAL SUMMARY 


Production of fuel briquets increased its rated capacity. 

slightly in 1965, checking a trend in which Both fuels had higher plant values than 

output has decreased each year of the past in 1964.  Briquets increased an average 

decade, Packaged-fuel Production, how- of $0.68 per ton, and packaged fuel in- 

ever, continued to decline, and Output was creased an average of $0.89 per ton. The 

about 10 percent less than in 1964. average value per ton of briquets, f.o.b. 
ere were 10 briquet plants and 7 plant, was $17.15; that of packaged fuel 

Packaged-fue] Plants in operation. Both was $25.15. The total value of briquet 

industries operated throughout the year shipments, f.o.b. plant, was $6.2 million; 

at greatly reduced rates. Output of the the value of packaged-fuel shipments at 

f quet industry was only 16.8 percent the same marketing level was $210,000. 

: Pun Capacity, while the Packaged-fuel 

industry Operated at only 11.4 percent of 1 Mineral specialist. 
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Table 1.—Salient fuel-briquet and packaged-fuel statistics 


1957-59 1962 1963 1964 1965 
(average) 
— 
dag ele nen 
/nited States: 
Production. ege es EE N 381 285 309 015 ان‎ 
Shipment —— 0d . e $ 5 $6, ` 
Value of shipments: "7 $13,471,783 $8,597,021 $8,207,989 $5,928.47 17 
f;; $13.48 $15.08 — $14.88 HH 12.61 
Imports......_. short tons 406 8,396 4,620 17857 88.500 
Exportg. ت0‎ 58,294 18,596 12,380 i 19 
* 2 2 2 2 » 
5 941,556 550,713 | 549.099... 300.400 128.400. f 
World production........ do.... 117,000,000 * 131,200.000 133,900,000 jus 
Face fue): SS 
ni States: 
Produetion _ do 38.923 17.439 بی‎ 2 8.333 
Shipment do 38.432 17.259 14 1 $241,462 $209,570 
Value of shipments $868,112 $394 ,065 $340,02 is 
"en es Suas mn P 
Ee 


r Revised. 
! Includes briquets used by producers. 


: iquets made from 
? Shipments plus imports minus exports. Import and export data do not include briq 


petroleum products. 


SCOPE OF REPORT 


The data presented in this report include 
only briquetted fuels made from anthra- 
Cite, semianthracite, bituminous coal, petro- 
leum coke, and lignite char. Specifically 
excluded were briquets produced from 
wood and nut-shell charcoal, because these 
materials are forest products not within 
the scope of the Burcau's mineral com- 
modity programs. 

Except where noted, this report was 
compiled from data submitted voluntarily 
by producers. All known producers of both 
industries were canvassed, and the reported 
Production should account for the total 
output of fuel briquets and packaged fuel 
in the United States. 

Data on fuel-briquet production and 
shipments were shown by geographic re- 
gions to avoid revealing individual plant 


data in States with less than 11 Ge 
ducers. The Eastern region includ Nr 
West Virginia; the Central * سا‎ 
gan and Wisconsin; and the Wes 
gion, Missouri and North Dd 7 

Plant capacity refers to the tota اس‎ 
mum quantity of fuel that each e | 
could produce if all active plants, b m 
their regular number of hours per day e 
allowing for unavoidable کت‎ 
erated at their maximum rate 5 E 
The capacities shown accounted سو‎ 
entire known capacity of both اد‎ 1965 
since no idle plants were reported in Se 

“Consumption” and nus = 
used synonymously because it M^ es 
that, except for exports, the d ; 
consumed in the States where ship 
producers. 


MILLION SHORT TONS 


4.0 


3.0 


20 


FUEL BRIQUETS AND PACKAGED FUEL 


Fuel briquets 


t950 1955 1960 


Figure 1.—Production of fuel briquets and packaged fuel 
in the United States, 1945-65 
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FUEL BRIQUETS 


CAPACITY 
Ten plants with a total maximum an- 
nual productive capacity of 2.1 million 
tons were active in 1965. This was the 
same capacity for the industry that was 


from less than 100,000 tons to more than 
500.000 tons. All plants, however, operated 
at reduced rates during the year, and the 
production rate of the industry was only 
16.8 percent of its rated capacity. 


reported in 1964. 


Data on capacity and operating rates 
The capacity of individual plants ranged 


are shown in table 2. 


Table 2.—Annual Capacity and production of feel-briquet plants in the United States 


S pied bw sold fuels. 
was, ہزات در‎ oneninth that ot 1947. the 
wear of peak 
th:re 


duction. 
in 1984 also 
However, the Rerwand Fuel Com 
in کو روہ ہر‎ . 
Year tO the C. Reise 
conbnued ta 


Production 
Active Annual __ r ũñ1ẽßé⸗.fß! 
plants capacit t of 
(short tons) Short tons مد‎ 
24.4 
1961 12 2.344.500 522.264 24.7 
J 11 2.307.500 SÉ 23.1 
r . EX Ras 11 2.327.500 ود‎ 16.8 
Kë c cea ces و‎ 8 10 2.143.500 359.232 
Ge eg 
1965: 
Plants with rapsete of— ا‎ 
Less har 25 WW fans "dM de NEED کو دواد‎ M MEET WA ہن‎ 
SW tojen ther Ta aN TORS j š 
LE fo ee rss DW tone  ...... > 643 . 500 165,877 — i 
2 to ess than $1 QW tas... 3 ہہ ہہ‎ es 13. 
2 AN ar more ns 3 1.500.000 194.857 16.8 
Se 
Tora! EEN 10 2.143.500 360.734 
Reger a a UU eg 
Place witt Nr DN af — 5 (9 
LASS ILAN ! aa 1 0 — — 5155 
AWI Geg an n ane r EE E mr ees . 
l. BK 1 ععدر‎ thar DA „ ons. 5 996 (KI A 24.9 
ZIL to ess thar "A. Au Long... 4 1.147. „ 
er more ons. 0020:0200 8 7 
| ںی رر‎ ۶۶۲ 10 2.145.500 360.734 


oe ue EE Le‏ سے 


PRODUCTION 
Tou! eut of fuel briquets in 1965 
was 550752 rons. an increase of 1.500 tons 
Quer Tepomed procucnon in 1964. AL 


TUILE che increase was small. it reversed 


TOI IB oeclinine production in which 
S.TOZ:I Eas Oecreated each War since 1958. 


Sr has heen declining since 1948 


SEIZE Iuel زیت‎ and Balural cas moved 
tà Foel markets on the Micwest and 
— Central Slate that former were 
Output in 1985 


Production. and shout one- 
C that of the hase vean 1937-59 
Ten plants in five States ported pro. 
The same piann that operated 
Dradueed brouete in 1965. 
ar Mant 
was soul dumne the 
Goal Company who 
operate the pant The C. 


: ` EN anv dats. 
%%% r] ),, 3 data. 
Cre WIth JÛ XK ta Jee, than DAA tons to savad draciwang md: Š 


Reis Coal Company also was appointed 
the exclusive sales agent in the upper iod 
west for Berwind Pocahontas Briquets P in 
duced bw the Berwind Fuel Company 
Berend W. Va. ۱ 

Wisconsin remained the principal m 
ducing State, accounting for SEN di 115 
half of the production. West سے‎ 
with only one plant, was second x ec 
Other producing States. in order ath Da 
were Michigan, Missouri. and No 
kota. 


Demand for briquets is seasonal. e 
several plants did not operate Se 
summer months. Monthly P when 
ranged from 58.100 tons in O 4,384 
all but one plant was operating. to % 


tons in June. 
an 
The quanti of briquets produce e 
shinned. and the value of shipmen 
shown in tables S and 4. 
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Table 3.—Productiom and shipments of fuel briquets in the United States, by region 


8 ا ا و ⁵ ي 


Region 


Active 
planta 


Shipments 


نی — — — 


Production 
(short tons) 


Value 
Short tons 


Total Average 


EE 


1964: 
Esstern States 


FC 


(1) (1) (1) (1) 


š 1 

TS 7 6 210,833 213.610 $3,434,737 $16.08 

Ule 3 148.399 146.375 24.493.738 17:04 

T — — — —————— — 4 

ee 10 359.232 360,015 5,928,475 16.47 
CELA CA eed i iiM, 1 0 (D) d 0 

CV 6 232.204 232.294 3.801.031 16.36 

TO PPAR کو سوج‎ 3 128.530 130.553 2.422.498 18.56 

Total 1245 


1T DEEN P TE 
neluded with “Western States" to avoid disclosing individual company data. 


Table 4— Production of fuel briquets 
سم‎ 1 in 
the United States in 1965, by month 


Month Short tons 
January. | "e 
رس‎ 35 IE 1200 
ärch. mn 209 
ill ے ری ما و‎ 28 .203 
وا‎ Ee 15.332 
fee 6.486 
IJ. es 4.384 
August me. 3.435 
Hptember᷑ůznn وچ چ‎ 17.243 
Oeta ber. 49.705 
November 58.100 
DERDE تر‎ 
RAW MATERIALS 
Fuels, p. 
— Brique 
from seven quets were manufactured 


different fuels, but more than 
Vite of the total fuel consumed was 
Me d bituminous coal. Most of the 
و‎ 8 Was petroleum coke, although 

Char, high-volatile bituminous coal, 


semianthracite, Pennsylvania anthracite, 
and other anthracite were also used as 
briquet materials. 

One-half of the plants used only one 
type of raw fuel. The other plants manu- 
factured a composite briquet from several 
different fuels, except that one plant made 
a small quantity of petroleum-coke briquets 
in addit ıa to briquets from other fuels. 

Six plants used yard screenings as the 
source of part of their raw material, but 
94 percent of the total raw fuel used was 
obtained from other sources. Most of this 
material came from mines and docks, but 
some petroleum coke was purchased speci- 
fically for briquetting. One plant carbon- 
ized lignite and used the char for briquet- 
ting. 

The average value per ton of all raw 
fuels consumed was $8.60, a slight increase 
over the average 1964 value. The most 
costly fuel used was lignite char; the cheap- 
est was semianthracite. 
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Bader 4 oral oé 25.751 tons of bind- 
ind Materials was used far manufacturing 
"eeneg  Ineiided in this quantity was a 
trad amount of spray ol. used bw two 
dann for dustorosfing. The mos widely 
n binder wag asphalt which was the 
oriy hinding material in use at eight of 
the gan Ome plant used a combination 
A ahale and coal-tar pitch. and one 
plant used var-h. Asphalt was preferred 
Ferate it has good cohesive properties, m 
relatively lw in ct. and is insoluble in 
water, thereby making briquets weather- 
pre Starch was used by a plant that 
rar. fagtured barbecue briquets, because 


asphalt m unsuitable for this type of bni- 
Exrindng ituted ] 

img water, binders constitu 
percent of the total raw materials. How- 
ever. the quant ties used at some plant 
ranged up to about 9 percent of total raw 
SCH binders 
The average value per ton of all 
consumed was $29.69, and their total valur 
was $764.66. This was about one-fif 
the value of total raw materials. 


The quantities and values of fuels and 
binders consumed in briquetting during 
1965 are shown in tables 5 and 6. 


Table 5—Raw fuels used im making fuel briquets im the United States ia 1965 


Used 
[5 " B — ö— 
Number Value 
, Type of plants 
7 : Short toas — 
uL Total Average 
pat 
d = — BEE سا‎ _ a O _ 
Anth rarte- d 
J AAA 2 (5 Q ) 
reer tran سے‎ eiii 1 06 M (*) 
SE "did )) 8 1 (0 0 
M "ff, eg .. 22 49 
ef 0۴ہو و یس‎ 8 194.511 664 e? 
in Hen, date. | E Diese E 1 1 (9 8.34 
^ diia ui ORELL — 5 120,761 1,006,893 ( 
A 1.1 . 2222999 J 1 Q) D 10.20 
: Murau M le a ie s -- 2.40 — 330,828 
— ͤ——ů 18 
dá Ei!!! 8 310 347.682 2.989.087 : 
7 i ! Tistudad with "Tndistributed" to avoid disclosing indivi 
w j ! ` . - dividual pany data. ° 
n plants used more than one type of Ge? fast Eeer the nümber of plants exceeds the total shown 
2 ۱ 
2 briquets in the 
4 Table 6—Quantity and value of raw materials used in making fuel 
2 United States ia 1965, by region = 
2 Value 
2 Region Short tons 1 1 —————— 
Z: Total Aversa 
s == دم چپ تو چو‎ 70 — r.. 
i e 1) (?) 
matern MALS. : d er 
L اع ںا‎ BRL ak — 225144 $2,030,002 4.7 
2 Western ری‎ ` J 86 120. 538 809. 995 
JC Oo sssi 347,682  2,989.087 : 
W^. PU ee ج ےےل بے وو‎ 
صن‎ , 1 (0 
VVV 1 ) e 
Central Hate i Ee f? 200 401 ,312 33.8 
Western F... c P eee 8.452 303.294 
uu RM 25,751 764 ,606 ساٹ‎ 
TONO ع کے سو‎ 
Fuels and binders: 1) 
O UN ما‎ (1) 10.43 
J!!!! O RE 244,443 2,550,404 : 
Wentern NJ 128.990 1,203,289 
JT A 373.433 3.753, 603 0 


! [neluded with "Weatern States“ to id disclosing individual company data. 
8 Includes small amount of spray oil Used by two piata f dustproofing. 
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۱ SHIPMENTS Been seccoced ir the Central ard West- 
Briquets were shipped by pers w err rez-ccs bid sbrarualkh higher values 
39 States and the District of CM. Dee er were proc:ced. for the most 
but about four-fif-hs of che tceal ds med part from foem from other areas East- 


was shipped to 10 Central and Norè Cez- 
E Table 7.—Destimatiom of feel briquets used 


tral States. Michigan. Wscocsn. ard 
Minnesota 1: : aad soid by producers - 
m were the largest ہس نیج‎ re ات‎ 
ceing 54 percent. Orker States that re See uns 
ceived substantial topnages were Ird::-a - 
uiu South Dakota, Okio. ard M AN "202 ہت‎ 
uri. 
ص نس‎ o 8 vos, i 
Nearly three-fourths of the یہن‎ Cca LIII 3 9 00 3575 
were by rail, but the mode of trarssotza- nnn ed E 
ton varied with th we : Deon Cuz 2 
lll! لد‎ ۰ Meus "e 
Virgin: hs E In West soe V 2 125 
123 were E ped is E LE SE it t 
Most markets T rel became ER S c 
iid were too distant for bulk . 24 177 22 
icking. Most of tke Central Soe en 923) iong 
pments were by ral also, except fora SC پیا‎ 48 
ew States that retained most of ther . ooo 292 
Put and delivered principalis by truck. رہش کا‎ Se SE 
y D RAM ETR Ll. Za 1. e. 
Except for barbeque br: E Ea وڈ‎ T+ — 
quantity of 11€ :quets and a small MR or 9 47.2:2 8. 45 
ty of conventional hear:- icd cook, ` eas s 28.779 15.857 
ing briquets that were sold in br N „„ o 3 
bags, bri یہ‎ 66 E 1.815 
quets were shipped as bulk fuel Sh: Jr 29 چ‎ 
Dents by S € لہ‎ New s 53 33 
use oÍ Po of origin are not shown New 29... 100۳ 1, 
e small number Naw i V8 1.60 26] 
Companies in each State. T سد‎ 5 FFF. uis اج‎ 
craton ”ہے تیج‎ FETS e a 4.372 11 . > 
of briquets used and sold be prod: in T Dx 0بس‎ 17 Ve 14.421 
1965 D shown in table 7 - table 8 shows =. JJ نج خچ مو جج تا او سے پت یں وھ و‎ 19.353 0 
š ا‎ +) 
rtation methods ` i تیچ‎ 491 
|. و‎ ee 4:4 m 
ت‎ NEN / 1 2 
VALUE AND PRICE ےی۔‎ m PCT 68 349 _ 3:9 
The total value of shipments. based وس سسجت‎ cc یی‎ a و وت‎ 
an average Price of $17.15 ne Tr. ue seen o te 2) 483 
7.15 per ton, f. o. b : a 
plant, was $6 I O. D. % 6 335 £5) 
223.529 This = `v — 2 M A ie 
cent ; pem ` was a 5-per- ہا یں‎ ME 23.:23 19.85 
n increase in total value, which 1 5 — e EE 1.435 cu 
used 3 was ( 098 87 : یہ‎ , 
of been DY a small increase in the number MCN De o LPS 57.630 61.145 
$0 nquets shipped and an 2 of NI SCU 5 > 
of ut ton in the average unit val Total 345.615 — 336.671 
shipments. Laos Erber. 11:49 5175 
Plant p 2 E 8 - >. 22 
rices 1 Grand total.......... 350.01 362.54 
duction and varied with the area of pro- 7 ` 
gion whe were lowest in the Eastern re- 
! Based upon reports from producers showing 


re - ! 
Production was at the mine. destinsucn of briquets used and nd. 


Table 
‘Shipments of fuel briquets im the United States, by method of transportation ' 


os 1964 1965 
Saen Bates... Rai Truck — Total Rail Truck — Total 
„ ہی چو مو‎ {7 (3, Wa z. 5 d 
Ura Stata oe e 90 134.853 78.787 213.640 143.761 88.533 232.2% 
Tub ee ام‎ 19.850 146.375 1.1 1582 130.553 
FFF 261,378 98.637 360.015 258.492 104.355 382.847 


! Includes 2 

shi deet? ; 

"Included with Westen for export as reported by producers directly to the Bureau of Mines. 
tate to avoid disclosing individual company data. 
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ern briquets, however, were shipped to 
more distant markets, and transportation 
costs were reflected in the price of the 
briquet rather than in the raw fuel. In 
most instances, briquets produced and sold 
in Central and Western States were com- 
petitively priced at the retail level with 
those from the East. 

The values of briquet shipments, f.o.b. 
plant, from the various producing areas 
are shown in table 3. Because a relatively 
small quantity of briquets are distributed, 
wholesale and retail prices of briquets are 
not quoted by the coal trade journals and 
are generally unavailable. 


FOREIGN TRADE 


As in past years, foreign trade in briquets 
was relatively small. Exports, as reported 
by producers and shown in table 7, com- 
prised only 2 percent of the briquets dis- 
tributed; however, total exports were some- 
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what larger, because briquets were shipped 
also to other countries by exporting firms. 
Table 10 shows export data on briquets 
for 1963, 1964, and 1965, as compiled 
from records of the Bureau of the Census, 
U.S. Department of Commerce. The data 
for 1965 show a substantial Dd 
shipments over the 2 previous years, zb 
the quantities shown are not compara 
with those of 1963 and 1964 because à 
new commodity classification, which e 
cluded shipments of raw lignite, was ES 
The data for 1965 also reflect substantially 


16 
larger shipments to a number of countn 


that actually were 
shipped because imputation ھ۶‎ 
used in machine processing of the ei 
The same classification criteria apply 

imports of briquets. ` 
from Canada, and it 1s believed reg Se 
coal and coke briquets were inclu e 
the data. 


States, 
Table 9.— Fuel briquets (coal and coke) imported for consumption in the United 
by country and customs district 


— — āū 


Short tons Value 


Country and 
customs district 


Canada 

Pufiag|os sut rasu xi till. ps C upa 140 

1,289 1 000908 "و 

ICC co deus E E 

utr ۳۳ 127‏ ہ۰ یب ب . Hawa...‏ 

Ah ET, EEN 36 

Montana and Idaho. ............... 3,028 
Total... 4,620 


Source: Bureau of the Census. 


1964 1965 


Short tons Value Short tons Value 


000 ......------i29 607 5,900 — $80 450 
18,957 5.867 $89,007 5,500 35 
EE SE Ü ہو‎ 
47.300 5,726 92.186 7 ,082 = 

4, 
81,823 11,593 181,793 12,621 20 


Lin 
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Table 10.—Fuel briquets (coal amd coke) exported from the United States, by country 
of destination and customs district 


CONES 


1963 1964 1965 


Short tons Value Short tons value Short tons Value 


orth America 
ہہ‎ 010:117 14 56200 51 $564 

J 888 375 4.116 

Canada... .... PE C 9,062 125,257 15,911 $182,992 13,623 151.277 

Dominican Republi—ꝛꝛ— 831 12/849 344 1.898888 

7 ⁰ ke a 79 1,190 ee 

EIn 8 22 30‏ 
NENNEN UR EQ 766‏ 200 14 0ی PRO‏ 
752,121 68,626 4,844 341 3,939 286 کے سے مھ دی ومک لا 060 65100 

f eege 129 1,418 
CJ ری یو‎ ans 10,207 142,451 16,697 194,156 82.874 910,262 

n'l 235 16,697 — 194,156 82.874 & 910,202 
smt America: 
/ ³ðÄVW-W»»”ͤo 8 268 3:8185 TE 

CIE: SMELL LU Le 8 230 3,388 90 9.043 

/ ⁵⁰m˖᷑pp fd E ³² : 
FCC VÄUHUEEiẽĩ s iô 208 
Eer eet 74 070 c. 88 
JJ 8 COMME „CF 3.745 205,575 

Venezuela. 179 2.541 138 1,920 755 8,306 
o 856 12.111 730 10,096 1.609 223.532 

Europe: 

Germany, West. 425 6,000 57 800 868 9,559 
ited Kingdom oTt u a 77 07877 7 7898 77789 777988 
Total. 54 10,508 

Africa: Wed اھ‎ UNO 4 | 
Asia: 

ee 163 EE bebe 

Indonesia, 7777777777777 47 )))) 
j 88 ay EE 

Philippines EE 64 S ͤ ............. 

RE‏ 119 88 سوا یی ٹب 
CCC‏ 274 1.689 119 70 بس . بھ+ Total‏ 

oque 
ustralia 99977 973  +ْ ee 57 631 
ew Zealand IIT fcc 7 مد‎ Ee 

631 57 564 40 43.973 | 728 کر و نے 
Grand total.. 12.380 206,864 17,857 210,246 88.506 1,148,813‏ 

Customs district 
u alo... 036 22,394 
FF 400 6.070 1,450 21,580 2 

e 1,762 25.870 — 1,211 18.864 3.20 39.336 

El pub and Buperior.............- 1:583 23.053 2.170 — 30,130 650 9,622 

1882 مو تو چس J 28 % Pa‏ 

ie EE 170 DN EEN 4,187 210,834 

Lig ka E SE 156 203 169 2.404 68.429 N 

n - = ۰ 

Maryland en j) وو سی‎ hS 

NULL ا‎ EE 4.267 57,044 3,250 44,410 — 3,713 40. 
JVC 661 10.285 4,898 ..-..--------------- 

\ ontana and Idaboo k CC 3.064 22-21 
C dd EE 976 175 22 479 9.021 

FFT 951 13,464 970 13.478 176 9.992 
J 86 425 6.000 7,600 — 64,916 ......-.------------ 

Philadelphia )) ; nm 59 و‎ MN CHE 

ß) 86 1.050 12.620 257 3,892 2 و‎ 

W 1 W i s: 63 900 He „ 590 6.490 

Total !!... T 148.813 


210,246 17,857 206,864 12,380 0000 ۹ھ 


N 
os 


` 


LP DES 


T MEN E 

», 7. 

ES D + چ‎ 

Se 9 99 te cea 


X 
` 


- ` ` 
— e ee Or 99 uw e 


mE 
hb aua 
>o dr ےھ‎ 
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TECHNOLOGY 


Recent studies in Germany 2 have shown 
that briquets with increased break resist- 
ance can be produced with smaller amounts 
of pitch binder if the coal base is wetted 
prior to briquetting with an emulsion of 
tar oils, sulfite waste liquor, and water. 
The emulsion, which comprises from 1.0 
to 3.5 percent of the coal mix, contains 
20 percent tar or anthracene oil, 20 per- 
cent sulfite waste, and 60 percent water. 
After thorough mixing, pitch binder is 
added and the mixture briquetted. An in- 
crease in mixing efficiency led to a re- 
duction in the pitch necessary for optimal 
bonding. Pitch consumption dropped from 
5.2 percent to 4.7 percent with large-scale 
Production. The reduced pitch consump- 
tion was accompanied by a 30-percent 
increase in break resistance, less caking in 
mixing and kneading machines, less dust 
during production and Storage, and much 
less smoke and soot formation during 
burning. 

British Patent 992,155 describes a meth- 
od 3 for increasing the mechanical strength 
and weather resistance of briquets made 
with a sulfite-pulp liquor binder. The 
Process involves the use of 0.3 percent by 
weight, on a total mixture-weight basis, of 
sodium dichromate, which may be added 
to either the sulfite liquor, or to the mix- 
ture, before briquetting. The best results 
are obtained with an aqueous solution of 
sodium dichromate. 

A method 4 for reducing the amount of 
binder required for briquetting bituminous 
coal is described in German Patent 1,178,- 
820. In this process, coal particles, pulver- 
ized to 30- to 40-percent dust size, are 
heated and introduced into a mixer where 
they are fluidized by two counter-rotating 
fans. The binder, which usually is coal- 
tar pitch in an amount equal to 2 to 5 
weight-percent of the coal, is uniformly 
distributed in the mix by heating and 
spraying it at 20 atmospheres into the 
mixer. The mixture is then heated at 
about 250° to activate the binder and, 
finally briquetted. 

A new briquetting process developed in 
France 5 uses a 125 weight-percent mo- 


lasses binder that is mixed with finely 
powdered carbon in an externally heated 
blender. After the mixture is briquetted, 
the briquets are heattreated. The proces 
produced strong, hard, briquets that emit- 
ted no obnoxious odors or fumes when 
burned. 

Indian Patent 78,339 0 describes a meth- 
od for producing briquets with an inorganic 
binder. This process uses slack coal, or 
coke breeze, which is separated into i 
sizes, —l% to 1 inch and 0 to % ges 
The coarse and fine aggregates are then 
mixed with a portland cement binder : 
the ratio of 4 to 10:2 to 5.1, after 0 
water is added and the paste mold Ü 
The molds are allowed to set for 10 to : 
hours, then the shapes are removed ge 
cured under water for a period of 1 ep 
days. The briquets are said to be suita 
for use as fuel or foundry coke. l 

Research conducted at the 1 0 
Chemical Processing of Coal in Za ée 
Poland, has resulted in the ا‎ 
of a two-stage process for Bron ni 
briquets from noncoking coals. gie 
first stage the coal is degassed at a sd 
temperature, after which the این‎ 
quetted. The briquets then are sub) ia 
to an oxygen and heat treatment that gi 
them a high-mechanical resistance. 


ingel. Im- 
3 Mueschenborn, W., and W. Schinsel. of an 


t of Pitch Briquetting by the ` A21- 
Emulsion.  Glueckauf 101 (7), ae Pp 
£25. Chem. Abs., v. 63, No. 3, É 
col. 2806d. AG. 
3 Schuechfermann und Kremer toh tbe 
Fuer Aufbereitung. Binding 1992 155, May 
Briquetting of Coal. British Pat. A 11, 1961, 
19, 1965; German Pat. Appl. Sept. 30. 1965, 
2 pp.; Chem. Abs., v. 63, No. 8, Aug, 
col. 5413h. ۱ : nous 
! Impact Mixing Corp Ee pium i 
Binders in the Briquetting of EU App. Aug. 
German Pat. 1,178,820, Oct. 1, 7 No. 4, Feb. 
25, 1956, n Chem: Abs., v. 62, 
5, 1965, col. 3,853b. . P. 
5 Bedel, f. E. C., R. F, C. Seri, See 78250 
J. P- Viel, Binder for Fuel Briquet» 28, ag, 
Pat. 1,384,798, Jan. 8, 1965, appl. Nov. 10. 1965, 
7 pp.: Chem. Abs., v. 62, No 10, May 10. x 
coy Biswas. N., T. v. Subramanian, ê iy 
Iyengar, and A. Lahiri. Coal or Coke gan Fat 
Council of Scientific and Ind. n 7. 1961, 10 
78,889, Jan. 25, 1964, appl. Sept, 7, 24. 1 
pp.; Chem. Abs., v. 62, No. 11, May i 
12948b. . 10, 
z Colliery Guardian. V. 211, No. 5460, Dee 


1965, p. 762. 
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PACKAGED FUEL 


CAPACITY 


Productive capacity of this industry de- 
creased 6 percent in 1965, because two 
small plants discontinued operations. As 
with. the briquet industry, the packaged- 
fuel industry has declined steadily because 
of competition from fuel oil and natural 
gas, and only 7 plants were in operation in 
1965 compared with 70 active plants in 
1946, the year of peak capacity. 


Table 11.—Annual capacity and production 


Packaged-fuel plants are relatively small, 
and the average productive capacity of the 
industry was only about 10,000 tons. How- 
ever, one plant was capable of producing 
more than 25,000 tons annually. All plants 
operated at reduced rates during the year, 
and the production rate of the industry 
was only 11.4 percent of its rated capacity. 


Data on capacity and operating rates 
are shown in table 11. 


of packaged-fuel plants in the United States 


Production 
Active 


Annual 
plants i 


capacity 
(short tons) 


Short tons Percent of 


a es be te HEN 


Uo 
— —̃ —y—ꝛ—— —w 2 


Plants with capaci 
pacity of— 
مو‎ SN 5.000. tons 
5, to less than 10,000 to 
10,000 to less than 15,000 foni 


3:000 to less than 25,000 tons 


“=<. ee = 


Plants with production of — 
than 1,000 tons 

AUC to less than 3,000 tons 
000 to less than 5.000 tons 

000 or more tons 


” ° ee e — - o wm ca 


! Combined t 


"zz e e om o wm om o zm o e e e e e e wë e = 


errr ہے ہے‎ e ے‎ zm we ے‎ mm wm e 


"es me ہے‎ e op 4 mo^ o e wm wm 


o zm zm — eee — we we 
e eer ےم ے ےه ے — ہے‎ em e zm 
— ہے ے‎ zm ے ے‎ e سے‎ — 2 


"zs em —— q z 4 


capacity 
16 114.300 19.180 16.8 
15 112.900 17.439 15.4 
13 113,300 14.215 12:5 
9 78,200 9.322 11.9 
4 3,390 928 27.37 
1 
1 | 169,800 — 17.413 10.62 
1 
7 73,190 8,341 11.40 
5 73,190 8,341 11.40 
1 Al (3) (2) 
MESE CU 95 — Go Ai 
7 73,190 8.341 11.40 


? Included ا٥‎ avoid disclosing individual company data. 


with "Less 


PRODUCTION 


E ا‎ production continued 
eren and output was about 10 per- 
ہو‎ abe 1964. Part of the decline 
ations at : y the discontinuance of oper- 
in Minne wo plants in Michigan and one 
Ee 1 8 However, six of the seven 
1964 plants had smaller outputs than in 


M curd fuel was produced in five 
"n "s bulk of the production came 
Win Ille 18an. Other producing States 
eee Indiana, Ohio, and Virginia. 
p Fs Michigan each had two ac- 
producers. and Illinois, Ohio, and 

iin had only one each. 

roducti 

also, ib E „ 
tons in May 


in this industry 
utput ranging from only 5 
to 1,427 tons in March. Total 


than 1,000 tons“ to avoid disclosing individual company data. 


output was slightly less than the combined 
total of fuels and binders because of break- 
age and other minor losses. 

The quantities of packaged fuel pro- 
duced, by month are shown in table 12. 


RAW MATERIAL 


Fuels.— All packaged fuel produced was 
manufactured from low-volatile bituminous 
coal This fuel had an average value of 
$10.21, an increase of $0.73 per ton over 
the average value of fuels used in 1964. 

Five plants used yard screenings as the 
source of all or part of their fuel, but 
about 90 percent of the total fuel used 
came from other sources. chiefly from docks 
and other unloading points. Three small 
plants used only yard screenings. 

Binders.—Six plants used starch, and one 
plant used corn syrup as binding materials 
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Table 12.— Production of packaged fuel in 
the United States in 1965, by month 


—— F 


Month Short tons 
eee 
تس‎ 80197 1,125 
February... 1,157 
j ĩ ͤ 1.427 
J))... 8 799 

EE 5 
III 888 10 
%%% UN Kp UU S جق‎ 10 
EE 405 
Septemberk—— 523 
))) ͤ S UIT 731 
Noremberrrtttt 992 
Decemberz—— 7 777777 1,157 


for packaged fuel. This type of binder 
is preferred to the petroleum- and coal- 
base products used for briquet binders be- 
cause it is free from volatile materials that 
are evolved when the fuel is burned. Al- 
though starch is more costly than asphalt, 
it is relatively inexpensive when used as 
a packaged-fuel binder because only small 
quantities are required per unit of pro- 
duction. Excluding water, binders con- 
stituted 0.6 percent of the total raw ma- 
terials consumed in 1965. This was an 
average of 11.4 pounds of binder used for 
each ton of packaged fuel. 

The average value per ton of packaged- 
fuel binders was $113.85, and their total 
value was $5,408. This was about 6 per- 
cent of the total value of all raw materials 
used. 


Table 13.—Quantity and value of raw 
materials used in making Packaged fuel in 
the United States in 1965 


SSV ĩ 8 


Value 
Short tons 


Total Average 
E A رئاہ ا‎ 
Fu el ee 8,341 


: $85 ,201 $10.21 
Binders 5 48 5, 408 113.85 
Fuels and binders. 8,389 90,609 10.80 
l Low-volatile bituminous coal. 
? Starch. 
SHIPMENTS 


Packaged fuel was sold Principally in the 
areas of production, and all shipments were 
trucked. In some instances, packaged fuel 
was sold directly to consumers at the plant 
where it was manufactured. 


VALUE AND PRICE 


The average value Per ton, f.o.b. plant, 
of packaged fuel distributed in 1965 was 


25.15, a 4-percent increase over the 1964 
s The total value of shipments, how- 
ever, decreased 13 percent because the 
shipped quantity of packaged fuel declined. 

The average plant value of packaged 
fuel was $8 greater than the f.o.b. plant 
price of fuel briquets, but the values 9 
not comparable because the product n 
the manner in which they are marke 
are different. Because most briquets were 
sold in bulk for residential 5 

rices were largely competitive l 
qualite bulk solid fuels. Also, briquets 
were sold principally through 
wholesale and retail channels, and 
actual price to the customer was somewna 
greater than the plant value. کس‎ 
fuel is a specialty item, sold mostly T rà 
quantities directly to the consumer de 
producer, and the plant value generally 
is equal to the retail price. 
The value of packaged-fuel shipments in 
1965 is shown in table 1. 


WORLD REVIEW 


Total world production of 1 
fossil fuels in 1965 was estimated at 
million short tons, a 4-percent وو‎ 
from the estimated quantity produce 
1964. Most of the decrease was caus x 
by a smaller output of anthracite, ge 
nous and lignite briquets in West Germ 15 

Virtually all European countries aa 
duced briquets, and Europe’s 88 
90 percent of the world total. Eas = 
many, the largest briquet producer, i 
counted for 60 percent of Europes P 
duction and 53 percent of the world puni 
Virtually all East German briquets W 
made from lignite, which is the Gg 
fuel produced in East Germany. iin 7 
timated that approximately one-four de 
the lignite output of West d ei 
converted into briquets, which were eril 
extensively for residential and age 
heating. Some lignite briquets were 


bonized and used also in metallurgical ap- 


lications. . 

i West Germany ranked second in et 
with 15 percent of the world production. 
About three-fourths of the West pde 
briquets were made from lignite; m 
mainder from bituminous coal and an 2 
cite. Briquets were used extensively ] 
West Germany, also, as household ei 
industrial fuel, but more than 1 million 
tons of West German briquets were e 
ported to other European countries. 


088 ا٦٦‎ OW iF 


FUEL BRIQUETS AND PACKAGED FUEL 


Ranking third in world production, the 
U.S.S.R. had an estimated 7 percent of the 
world output. Data were not available 
on the quantities of different fuels bri- 
quetted, but, in addition to briquets manu- 
factured from bituminous coal and anthra- 
cite, large quantities were produced from 
peat. As in other European countries, 
briquets contributed substantially to the 
total fuel requirement of the Soviet Union. 

France, with 5 percent of the world to- 
tal, ranked fourth in European output but 
fifth in world production, following Korea. 
Which was the fourth largest producer of 
briquets. Most of the French briquets 
were made from bituminous coal and were 
used within the country. France also im- 
ported nearly 1 million tons of briquets in 
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1965, principally from Belgium, Luxem- 
bourg, the Netherlands, and West Germany. 

Other European countries with substan- 
tial production were Belgium, Bulgaria, 
Hungary, the Netherlands, Spain, and the 
United Kingdom. Each produced more 
than 1 million tons, and their combined 
output was 6 percent of the world total. 

Nine percent of all briquets were pro- 
duced in Asia, chiefly in Japan and in the 
Republic of Korea. Both countries used 
large quantities of briquets for domestic 
cooking and heating. 

The United States, with 0.3 percent of 
the world production, ranked 16th in out- 
put. 

Production, by countries, is shown in 
table 14. 
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Table 14.—World production of fuel briquets and packaged fuel, by countries 
(Thousand short tona) 


—————4 ہی‎ 
Country 1961 1962 1963 SE 
SE 
North America: 69 
Canada 209 1 7 67 56 72 M 361 
United St : 
0 1 C 572 570 551 we 8 
Packaged fuel. 19 17 14 a 
MU EE EE Ge DENM. 
Total PSS So a E E  ,بی7‎ 658 643 637 š 428 
— m. 
Europé r 1 580 e 1,215 
ENEE 1.290 1,756 r 2,529 , 1,700 
ulgariae 2000000 tto 440 1,100 1,380 1,700 
Czechoslovakia: JJC!!! ͥ o” é—ͤ! ERO ORE ك‎ 0001 800 
EE ¶ô.] ⁵ẽ 8 
00 GN 793 868 858 r d 
Penmark „FFF 10 97 : 1 ۱9ء۲‎ 6 55 
F Ee eege ' 
France EE Ee E, 6,714 7,0660 8,834 : 7,302 68 345 
Germany: * 95, 
East, Lignite . 63,930 65,838 66,421 مت‎ 
West: 7 003 5,062 © 5,195 
Anthracite and bituminous. 5,367 6,242 e 16,927 * 13,985 
Lienite پوووشسشسسشسشسس‎ 17.102 17,383 17,454 r'176 ‘16 
eebe 73 89 155 r 1.262 e 1,262 
Hungary FFF 1 254 1 311 r1 ,351 '316 4ء‎ 
VV 233 266 : Hs r 80 äi 
Italy, Anthracite FFC 32 65 148 
etherlands: ,495 I 
Anthracite and bituminous. . .^ 1,310 r 1,509 321 i 73 51 
Pola ag nit —.—.— 82 78 6 en 
oland: 
Bitumi nous. 744 721 704 Wee 375 
Lignite on ooo 373 380 392 r 45 * 
Ee 42 50 70 330 330 
AMAMA S ne oed a پت‎ 330 330 33 r 1,162 * 1,155 
JJ ͤ ےی پک‎ 1,232 1,364 1,315 e'r 66 s 55 
EE 68 47 67 9,600 9,600 
CR 6 9,400 9,400 2,20 1,89 1. 
United Kingdom— 1,645 1,734 Wäer 4 
Yugoslavia... 6 3 1 114.650 
f 112,700 r 118,300 122.450 r 119,400 
ico cc CMM e 19 
AIRCHA ASI eas 45 e18 .......--2---- 20 
EE 26 25 20 8 .....------ 
Ee 7 8 " 19 
h ee ne 
رو بت‎ / cL 78 51 28 — 
Asia: i 
ai hanistan. 21 ° 11 Ë 11 ۱ ° 11 7 ili 
misc S 0 % % E 
Korea, Sout . * 4,400 5,460 3,805 ' وو‎ 61 
r cg و‎ 22 22 ° 61 : 
JJ ĩ ee 74 17 17 61 5 
Viet-Nam, Soutb— 61 61 61 11.200 
— <o سے‎ 
Total مم ای یی ور دی‎ 9,100 10,200 8,700 rl 300 
Oceania: 2, 
e 2, 062 2.002 2,118 207 17 
New Zealand. [57 7777777777777 17 13 12 "T 
7777... 2.079 2,015 2,125 * 2,095 


SEET 
EE کے‎ 124,600  *131,200 133,900 "133,30 


* Estimate. p Preliminary. 


* Revised. because of rounding. 
! Includes briqueta made from coal, lignite, and peat. Data do not add to totals shown bert 
! Year ended March 31 of year following that stated. 


States. The 1 : 

Ey princpal pro :-* SA was 
Michigan, which had 3g e 
total production ard 27 procen. Pera. 


>= 


tural ard horticultural pur. Ninety- 
sx percent of the total was reper by 
producers as sold for general Vl: H. re- 
ment purposes. 

F. f: ye percent of the peat wid was 
Däer, ard 13 percent was wid D V. x. 

ore n one-haf of the paczazed peat 
was pr. Z in Mergani Meat A tre: 
Feet tare from decora, Larsas, 
Ca. icra, New Jerwy, anc New Yoru. 

The LA va > A لو ر‎ = was 
$e ` رن ے‎ re v4 . un 
É ہیس سے‎ KA wee $277. 
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Figure 1.— Produc — 
mit ed "Stat tes, 1956-65. 


igitized by Google 
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1957-59 1962 1963 1964 1965 
(average) 
J i dn 0ب‎ 7 7  ۶۶۶ٗچر۳‎ 
vies States: 
umber of operations 
ien Operations. ا‎ : 117 113 r 142 146 
Commer i eet tona.. 354 .497 571.873 578,530 e 649,033 604 ,082 
Value of sales 8 342,711 556.441 546.621 r 639,60 603 ,746 
. $3,556,218 235.185.627 35.422.877 ! $6,198 828 $6,079,552 
Imports: short tona $10.38 $9.15 $9.92 r $9.60 $10.07 
Available for consumption i #525 267.678 261.331 270.419 275.462 
. short tons. . 610,235 
W , 834 119 807 .952 r 910,109 879. 20 
orld production... do.. 271,100,000 *147,400,000 *173,000,000 *185,600,000 204. 900. 000 
09 
' Commercial sales plus im 


* In لی‎ ports. 
addition, the U.8.5.R. produced an undetermined quantity of agricultural peat. 


GOVERNMENT REGULATIONS 


There are no national standards in the 
United States for differentiating among 
Peats according to their various chemical 
and physical characteristics and suitability 
or different uses. However, the sale of 
de I5 governed by trade regulations, es- 
ablished by the Federal Trade Commis- 
son, to promote fair labeling and selling 
وا‎ In general, the regulations for- 
3 unfair or deceptive practices in market- 
5d misrepresentations, and the use of 
eceptive trade or corporate names. They 
Wier the requirements for labeling a 
89 ct peat and the manner in which 
x: terms “peat moss and "moss peat" 

Y be used. In addition, the rules pro- 


hibit discriminatory practices in pricing, 
in grants for services and facilities, and in 
advertising and promotional allowances. 
Government purchases of peat are sub- 
ject to Federal specifications, developed 
by the Federal Supply Service, General 
Services Administration. The current 
specification, Q-P-l66e, May 10, 1961, 
classifies and lists the requirements for 
four types of peat: (1) Sphagnum-moss 
peat; (2) other moss peats; (3) humus 
peat; and ‘4, reed-sedge peat. The Fed- 
eral Supply Service also supplies informa- 
tion on sampling, inspection, and testing 
procedures and outlines the requirements 


for packaging and marking containers. 


SCOPE OF REPORT 


This chapter, except where noted. is 
produ data submitted voluntarily by 
, «ucers of peat in the United Stat 


SE Mines resumed the industry 
e D nducted from 1953 to i526 by 


were collected or ét. D 
Published bw ein 

7۷۷ 1926 and 1934. 
cue Coverage of the industry was 
Set ER all reported production was 

o Sumates were mace for 
e been ic» or رح‎ eet- 
EI. = Liege zen were 
Merc; Companies that regel ری‎ 
rcial Production within the se jn 


have failed to reach all producers. How- 
ever, all maior and r^t of the smaller 
procucers were canvawed, and the data 
include virtually ali peat produced in the 
Leed States for canmercial sale. 

Tre sarvey revealed that there were 146 
active ard Z] icie peat operations in 1565. 
One of the idie plant wid a smail arneant 
Á :یس‎ froen the EPI year s prod acte. 
OF Ge other p. . Carivzwed, 11 had teen 
ahnen af one dd ret respond to 
te sures. 

Peat is elan Sed in tht resent 28 TIA MA 
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teres e z) رج سس‎ the pst? type is Clase Led 
arem. to degree rÅ erun, 7 tun Mom 
petet a type that has bored prendre. r. 
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associated swamp plants. Plant remains 
in both the moss and reed-sedge types are 
identifiable, but reed-sedge peat usually is 
more decomposed. Humus includes all 
peat so decomposed that its biological 
identity cannot be determined. These 
classifications are less restrictive than those 
of the Federal specifications governing pur- 
chases of peat by the Federal Govern- 
ment, but the nature of the domestic peat 
industry makes it impractical to make them 
more limiting, particularly for reporting 
purposes. 


Unprepared peat had no processing 
other than air drying. Processed peat was 
shredded, screened, and, in some instances, 
artificially dried. Cultivating refers to the 
operation of aerating peat before excavat- 


ing it by turning over the surface layer of 
the deposit with a disk or spike harrow. 
All quantities are shown in short tons. 
Data on uses include peat produced in the 
United States only, as no information was 
available on the ultimate uses of imported 
eat. 
: All values for domestic peat were based 
upon producers' selling prices at the E 
In general, the prices did not include the 
cost of containers, but this cost may have 
been included by some producers. Moni 
not reported by producers were estimate 
by using the values of similar ES 
ported by other producers within the ‘ ns 
Data on reserves have been jade 
in previous issues of this chapter and Iso 
in the Bureau of Mines Bulletin 630, Min- 
eral Facts and Problems, 1965 edition. 


PRODUCTION 


Production, which has increased each 
year since 1956, declined 7 percent in 
1965, but output still was 70 percent 
greater than the average quantity pro- 
duced annually in the base years, 1957— 
99. The bulk of the decrease was caused 
by smaller outputs of plants in Indiana 
and Michigan. However, production also 
decreased in 15 other States. The overall 
decline in production was attributed, prin- 
Cipally, to an unusually wet harvesting 
season, particularly in some of the larger 
producing States. However, five States 
with decreased output, also had a smaller 
number of active Operations. 

The overall decrease in output was par- 
tially offset by the Production of 9 States 
with larger outputs than in 1964. Illinois, 
New Jersey, and Pennsylvania registered 
the largest increases, but each of these 
States also had a larger number of pro- 
ducers than in the previous year. 

There were 26 peat-producing States in 
1965. Production and the number of ac- 
tive plants in each State varied greatly. 
Michigan, with 27 plants, had the largest 
number of operations, followed by Wash- 
ington with 18. Colorado with 16, and 
Pennsylvania with 12. These four States 
had one-half of the total active operations. 

Except for a relatively few plants, peat 
operations are small, and the average out- 
put for all plants in 1965 was only about 
4,150 tons. However, 55 plants (39 per- 


cent of the total) produced less than 1,000 
tons, and only 4 plants produced more 
than 25,000 tons. 

Michigan, with 38 percent of the کت‎ 
was also the largest producer, E 
the order named by Pennsylvania, ad 
Jersey, Indiana, Illinois, Colorado, tur 
California. These seven States had a 
three-fourths of the total SES " 

Fifty-three percent of the report n 
duction was reed-sedge peat; about n 
quarter was humus; and the uno 
moss peat.  Fifty-seven percent gp 
duced by cultivation methods, an iu 
four-fifths was subjected to سن‎ 
either shredding and/or artificial drying, 

it was sold. : 
کت‎ methods varied, but virtually 
all peat was extracted with some m > 
machinery. Most of the harvesting ۹ p^ 
ment consisted of conventional ae 
ing and excavating machines, inc GE 
power shovels, clamshells, draglines, 155 
dozers, and front-end loaders. 5 
specialized machines such as harves اف‎ 
cultivators, milling machines, and 1 
were employed also. Processing ma Seet 
included a variety of shredders, aa n 
hammermills, grinders, screens, an 
ficial dryers. 

Table 2 shows the types of ee Vin 
duced, unprepared and processed, Gu e 
3 shows production, commercial sa SC 
the number of active plants in each 
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Table 2—Peat produced im the United States im 1965, by kind 


(Short tons) 
na ³ðV³0 1ك‎ 20۴ 
Processed 
Kind Total Unprepared 
Shredded Shredded Kiln- dried 
only and only 
kiln-· dried 
JJ ð e r! ð ا‎ y 9۶ 
Mos. 
Band en 7770707070000 128,910 24.402 84.645 19,83 
22 ت‎ ere 320,433 20 ,298 298,7 1,398 ............ 
5G 154 739 55,595 97, 96 513 
otal . _ 
EE 604 ,082 100,295 481,046 22 ,228 513 


T 
able 3.—Production and commercial sales of peat in the United States, by State 
JJ E SESE aE O E a ay a 


Commercial sales 
State Active Production 
plants (short tons) Value 
Short tons 
1964: 
California. 1 2.350 2.350 $18,800 $8.00 
F 11 27,81 27.861 1571864 16.73 
eren ee E E S پا‎ 
Hand Sr EB I : 102,1 . 
. و‎ E e AS CS 
c see 7 36.843 36,843 420,272 11.41 
Maine 8 66 ,548 66, 543 ,046 8.16 
Michigan ^^ ^ 7777700000000 3 6.300 6:350 170.750 26.89 
Minnesota” سو سس‎ 29 268.913 29.763 2.412.274 21.17 
New Yon, Nevada, North Dakota t4 r 634 b tni r 29.381 e 46.34 
— : un wë Hu Zë 
Ven 10 43.500 39:500 397,123 10.05 
Washington 7777777007007 3 303 286 42 15.71 
Wisconsin. nn 15 35,017 35.609 170,497 4.79 
000 و‎ EE. 3 ,296 3,261 136,518 41.86 
otal.. 
ا‎ re ees 142 1 649,033 639.690 6.198.826 r 9.69 
Alaska. _ 
omnia 1 1,967 1,967 ' (1) 
Colorado "ee 5 30 ,905 433 ,700 14.03 
Coaneetieut, مس مسق‎ T> 16 319 319 236 ,044 7.57 
Florida. Massachusetts, Iowa. ` `` ` ` 5 20,985 20,985 262 ,379 12.50 
"Maryland, مر رد رہ ہے‎ 7 20,150 19,253 109. 5.68 
Mon South Carolina... 5 12.803 11.473 137.446 11:98 
Dëst, tn. Nevada, North Dakota. 5 7.606 17.637 81.894 110.72 
— ^^^ 6 36,774 36.774 453.448 12.33 
Mam 700000000000 9 37,169 53.873 510.793 9.48 
— ^^ ^77 2 1,300 1.275 (1) (1) 
eg 27 280,787 29.348 123185 16:77 
سیت‎ EE ...-..-..-.....Á.... 10, D L] s 
. 4 40 ,480 40. 480 430, 10.64 
Obs Mere e EE 5 25.098 25,098 231,709 9.23 
in 7 5,352 5,352 229 14.99 
Pb 12 57, 378 45, 600 527.285 11.56 
—— !A 2 780 780 1) (!) 
[ON شش ہہ‎ 18 29 ,629 29,729 131.079 EI 
debe 7707070000000 وش‎ 28 34.15 
T 
۲ Re 2 i 
Ine . 
: j ied with "Undistributed'" to individual company data. 
Includes small quantity sold from stocks of one p t that did not produce in 1965 
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Table 4.—Relative size of peat operations in the United States 


EE 


Size Active plants Production Active plants Production 
Number Percent Short Percent Number Percent Short 57 al 

of total tons of total of total tons ol to 
JJ D ti e وج کیو‎ u kosa 
Under 500 tons. r 36 r25.4 *8,724 1.3 33 22.6 7,055 I 
500-999 tons 20  *14.1 15.834 2.5 22 15.1 17,212 S : 
1,000-4,999 tons 54 38.0 134,517. — 20.7 00 — 41.1 135,088 — 2. 
5,000-14,999 tons. 20 * 14.1 162,397 25.0 22 15.1 184,610 163 
15,000-24,999 tons 7 "4.9 117,416 18.1 5 3.4 98,251 %7 

25,000 or more tons 5 3.5 210,145 32.4 4 2.7 161,266 

Total... 142 100.0 649,033 100. 0 146 100.0 004,082 4 


JJ d m. MI > 


r Revised. 


CONSUMPTION AND USES 


Although imports increased, a 6-percent and shrubs; and garden, chain, hardware, 
decrease in commercial sales of domestic and variety stores who sold peat to home- 
peat resulted in an overall decrease of 3 owners for mulching, and for improving 
percent in the quantity of peat placed on lawn and garden soils. The remainder 
the market in 1965. was sold principally for use in potting 

Ninety-six percent of the peat marketed soils and mixed fertilizers, and for pack 
by domestic producers was sold for gen- ing flowers and shrubs. No peat was re. 
eral soil improvement use. Principal mar- ported sold for fuel or energy use. ° 
kets for this peat were nurseries and green- About one-half of the peat sold was in 
houses who used the material as a mulch, bulk, and about one-half was packaged. 
and for growing plants, shrubs, and trees; Both bulk and packaged sales were ju 
landscape gardeners and contractors who than in 1964. Total sales were 1572 
used peat for building lawns and golf double the average quantity sold in 1957- 
course greens, and for transplanting trees 59. Of the total packaged sales, more 


Table 5.—Commercial sales of peat in the United States in 1965, 


by kind amd use 
کے چ‎ e سے‎ = = 
Moss Reed-sedge Humus 
33 EE EA 
Use Value Val ES 
9885 Short = Short _ CC 
ns to tons 
Total Average 7 Total Average Total Average 
Bulk: 
Soil improve- 555 $6.16 
ment 65.063 $524,556 $8.06 92.180 8,798 .99 122,156 $752, I 
Otheruses..... 860 5.800 6.74 7:210 273 475 10.18 7.228 60,454 8.36 
Total 95,923 30.356 8.05 99,396 902.273 9. 08 129,884 813,009 — 6.38 
Packaged: 
Soil improve- 11.21 
ment 72,960 1,090,993 چو ور‎ 209 1 9,284 216,144 . 
Other uses 46 1,420 30.87 5.840 2286285 48.95 11.771 147,075 83.0 


17.25 


Total. 79.006 1.092.413 14.98 214,982 2,378,282 11.06 21,055 363.219 
Total: U a === r 


Soil improve- 


ment 138,023 1.615.549 11.70 301,313 968 , 699 ۱ 
Other uses..... 506 ` 7,220 7.97 13.065 2.359.760 27.84 8.358 207.570 23.55 


Grand total.. 138,929 1,622,769 11.68 314,878 3,280,555 10.44 150,439 1,176,228 7.8 
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Table 6.—Commercial sales of peat in the United States in 1965, by use 


In bulk In packages Total 
Use 
Value Value Val 
Short Short Short Se 
tons 7590 | 
Total Aver- Total Aver- Total Aver- 
o TTT 
Soil i 
ine Ec es di $2,105,909 $7.54 301,377 $3,399,134 $11.28 580,776 $5,505,043 $9.48 
acking flowers, ا‎ 8,571 12.59 ,042 254,895 63.06 4,723 263,466 55.78 
Tubs, etc... 
inoculant press 4,603 47,795 10.38 1771 کا کہ‎ 1771 er یا‎ 
en CET , ' : 1,771 147,075 83.05 
Five e 3,876 41,161. EE ge ,876 41,161 10.62 
Annen lern E 13.900. r eee E EMO RSS 1,946 13:260 6.81 
izers.. 4,198 28.942 6. 8 9999 44198 28,942 6.89 
Total. 
M 294,703 2,245,638 7.62 309,043 3,833,914 12.41 603,746 6,079,552 10.07 


than one-half was reed-sedge peat that was 
produced in Michigan. The remaining 
rd peat was produced principally in 
: 1 Illinois, California, New Jersey, 
nd New Vork. Detailed data on bulk 


and packaged sales in each State were not 
shown because they would have disclosed 
individual company figures. Bulk and 
packaged commercial sales in 1965, by 
kind and use, are shown in tables 5 and 6. 


VALUE AND PRICE 


the average value of all peat‏ وٹ 
GE 65 increased $0.38 per ton, f.o.b.‏ 
dux : à total value of sales declined 2‏ 
$n i of the smaller quantity‏ 
e E * average value per ton for all‏ 
e» was $10.07, and the total value‏ 
ees was $6.1 million.‏ 
E of the various kinds of peat varied‏ 
Á as ei prices at individual plants‏ ان 
bei Se principally upon the kind of‏ 
PE the amount of processing to‏ 
Vë € peat was subjected, and whether‏ 
was sold in bulk or packaged.‏ 22 
ez verall average value of bulk peat was‏ 
id E ton, but bulk prices ranged from‏ 
"las bg of $6.81 per ton for peat sold‏ 
ped worm culture, to $12.59 per ton‏ 
Ge sold for potting soils. The same‏ 
Cen to packaged peat, which averaged‏ 
Per ton, but varied in price from‏ 81128 
Koseng Per ton for peat sold for general‏ 
pe provement to $83.05 per ton for‏ 
Së as seed inoculant.‏ 
aia value of imported peat was‏ 
eg ae a slight decrease from the total‏ 
This value, established at‏ .64 9 
Sud of embarkation, was roughly‏ 
Gre Prices paid by importers, less‏ 
Portation and other miscellaneous‏ 


charges. In some instances, ocean freight 
and other nondutiable charges, such as in- 
surance, may have been included inad- 
vertently in this value. 

The average value of peat imported was 
$43.45, approximately $1.85 per ton less 
than the average value of peat imported 
in 1964. Most of the decrease was caused 
by the lower values of peat imported from 
Canada. 

The unit value of imported peat was 
about 3.5 times that of packaged domestic 
peat, but the values are not comparable 
because they were assigned at different 
marketing levels. Also, imported peat has 
different physical properties than most of 
the peat produced in the United States, 
and it usually is sold on a volume basis 
rather than by weight. Each 100 pounds 
of a typical air-dried imported peat will 
measure approximately 12 bushels, whereas 
the same quantity of a typical domestic 
peat will measure only 3 or 4 bushels. A 
few U.S. peat operations, however, produce 
and sell peat with properties similar to the 
imported type. 

The plant values of domestic peat sold 
in bulk and in packages are shown in 
tables 5 and 6. 
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FOREIGN TRADE 


Imports were 2 percent greater than in 
1964, and the quantity imported was the 
largest since 1959. Most of the increase 
was due to larger shipments from Canada. 


Canada remained the principal source 
of foreign peat, supplying 87 percent of 
the 275,462 tons imported. Except for 
negligible quantities from Mexico, three 
South American countries, and Japan, all 
of the remainder was shipped from Europe. 


Imports from Europe decreased 8 per- 
cent, principally because of smaller ship- 
ments from West Germany. Of the Eu- 
ropean shipments, West Germany supplied 
about two-thirds of the total, and Ireland, 
the Netherlands, Poland and Danzig, and 
Sweden supplied virtually all of the bal- 
ance. 


Imported peat was classified according 
to use into two grades (1) Poultry and 


stable and (2) fertilizer. No data were 
available on ultimate uses but, presumably, 
poultry and stable grade was used as ani- 
mal and poultry litter and fertilizer grade 
was used for various types of soil improve- 
ment. Of the total imported, 98.5 percent 
was fertilizer grade which entered the 
United States duty free. A duty of $0.25 
per long ton was levied upon peat classi- 
fied poultry and stable grade. 

The bulk of the shipments entered the 
United States through the Washington. 
Vermont, St. Lawrence, Michigan, Buffalo, 
and Dakota customs districts. Most of 
this peat was fertilizer grade, produced g 
Canada. West German shipments passe 
principally through eastern and gulf coast 

orts. 7 
P Tables 7, 8, and 9 show quantities and 
values for the different grades of peat im- 
ported, by country and customs district. 
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Table 7.—Peat moss imported for consumption im the United States, 
by kind and by country 


Poultry and Fertilizer grade 
stable grade Ss Total 


— — — — — 


Short tons Value Short tons Value Bhort tons Value 


$10,256,835 210,784 $10,038,335 206,649 $248,500 4,135 * ہ۔. 
3 7 ری سب رو ek Ay‏ )% 7 3 


Mexico. _ 
EE 40 ET aS ——X6 40 4,259 


— —M M .سے‎ —Nn  — 


Europe 4,182 253,097 206,649 10,038,335 210,521 10,291,432 


esas atas 17 767 212 9.74, 229 19.95‏ ا وا 
EES SSS EE 123 5,240 123 5,240‏ 2 
Germany. Wan gag re 565 26‏ 
Island Nest 1.273 440 34 (ge 1,411,555 35,272. 1,447,425‏ 
Netherland 82 2,200 2.24 BS Vin 2.2 9] 1½5‏ 
2ہ 1.642 bland and B 84 3.959 1,55 5T.‏ 
eee 6,7 247.017 5.7 241,017‏ رر ہس سو en‏ 

Portuga] "EEN 3,671 171,172 3.677 u s 
United Kinga 770000000000 124 2 (J5) 124 ) 
Kingdom ||... T 13) 5.245 EI ,ما‎ 

Total. EE 
Asia: Japan.. 7777777” 1.436 62.34% 10.0. 1. 7, W445 2,062,116 
. 4 2.055 51 14 55, 4 , Jf 
rand to =——— ee ee ST 
bu 5.622 317,548 255,709 12.040,74 261,241 12 277, 7 


Canada 
Mene een 3.704 pen 220.516 10,295) BTA 224 2] 10,05 AA 
ä 25 4.245 257 11 Wen 222 ETT 


otal. - 2 
South ica: Can 3. 212.425 21,772 و0‎ 224. 2 10 PA 7 


xx s SE 8 6 i 

Se‏ رس 1 44 12 1 ہے مہ 
e ege 25 F 27 x: t,‏ 
2ے 2 124 222 3 124 dl EE‏ 
DE % ũ 8 ij 4 xz ji 4 2‏ 
[mad `" "` Én a i 22 , 1.1% i, uvm 12.7 2A‏ 
JJ 8 2 £77 vá 5.6 Z7 —‏ 
pats D E 45 1.773 722 zu 777 55‏ 
Bre Dang 7 42 242 7 7,425 2 ez‏ 

) AA را‎ RO 1 455 ET çZ 1427 ví e 
tuted Kral JU 7 Kei Wd 7 * 


4 $4 WH 1 v 45 e 1 17 Eet 
H z 


6’„ßðu.ö , M zh 
Grand JJ UK کے یھ و‎ oc 
Deeg A Eu z. 4.& ZL ht we nh ck ZZ Zë 


Car nis 

JFF. یب :ہر ہو‎ i r پر‎ zm u, ru ہے‎ IL . UT 
Wa Sie eee Ce & Ki +4 2 70 z. ےھ‎ 477 
Tra.. — m — D ( „ ae w: „ 24 
South Aranea. EE ze Ski zu ty r. mum کہ‎ CT Séil 
Aree: a == EE eel = = ے یچ ہے۔‎ ˙•—P— سب‎ E 
Bazi 2424õ—2—: „„ Wi ` wy. Lé. 4 wv. ty 4 W. 
Pe alc وسچو‎ c q ¶¶ و ا کے ا س رر رر ہر ےہ ور‎ {4 4 FS. A 4 FS. 
E EES Ri 00 — +2 BF 

T ا ا‎ YS . Lis سی‎ 3 
رر و سس‎ 0 12 V. > 21 Ge = 22 w. 

Ter TE سے‎ m m — r 
— ek ett اھ‎ ( Ä di) 2 . . ہے‎ 

TRUOR 20. ( ĩ EE i I 
Gemas DE ĩ ĩ Si ** < 2 
K. EE — 44 u Sé ` Ces, 
enn CY M a Z. „ ii Më 
Ne ك‎ 4 tu 2 Cr % Ae t wk vA کا‎ 
ee SE Z rs be > Ys 
J ⁵ð ͤ w GE 2. za ^. T 2. 
FVV 2 D zA Z 
Kuga _ => HA Lex 1 2 is 1 Wt 


~ 
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Table 8—Peat moss imported for consumption im the United States ia 1965, 
by kind and by customs district 


EE ee y 


Poultry and stable grade Fertiliser grade Total 


Customs district 
JJ رت کے‎ it Sasa 


Short tons Value Short tons Value Short tons Value 


Buffalo. 12 $473 32,109 $1,347,780 32.115 $1,348,233 
hie ago dd TAREA 298 I 14,146 298 ër 
Dakota... 5 1.723 111,135 18,600 831,028 20,385 475 
Dia, th and Superior. 148 9,475 148 9, 
GE 7,726 246.873 7,26 M68 
Calzeaf nn 45 2.010 1.456 54.542 1,501 EUR 
fl LUN 886 "433 14,331 455 os 
aud lr EE 29 3.422 29 1,630 58 086 
Laredo | lI] 37 8.187 31 899 68 ie 
Les Angeles... 56 2 270 1.528 58,716 1.584 60. 
x ar. New ۱ ۱ 37,760 
)) 37,769 848 
Marylando و وت‎ ss 64 3.877 3 1 118.315 3,383 122.1% 
d 7 Mua ace می‎ one 1.736 53.026 1,736 25 70 
NI gan 280 13,540 32.223 1.319 203 32.503 1, og 
/) : 3.058 108.258 3,006 16.248 
Mortana and „%% „ 3.772 160,248 3,772 10 815 
New Orleans. 293 115109 4.479 150.735 4.772 284.8 
New York. ` خی کر رو ےت‎ 7 202 5,590 7,450 279.297 7,632 4,681 
North Carolina "188 4,681 1 19³ 
66ꝶ69Zu . EIE. ود‎ 13.153 G 26 
jj) 86 5 Í 
philadelphia EE 152 $739 5 321 A a8 5.476 21790 
Puerto RI 13 2'220 ' 11 589 24 "445 
Rnede [aland e i 226 14,445 226 17.001 
)) 8 C 170 7.001 170 ec 
St. Lawrence] 371 - 15.127. 43.861 1.589 334 44 ,232 1.674.303 
San Francis í '511 ' 14.393 511 11 155 
South Ee SE ae 714 27 482 714 11 80 
vermont N 361 ü 14 859 48,282 1,846,945 48,613 Ier 
(eng L I 27 9. 3.149 ' 99.867 3,176 131.455 
Washington e 329 19.597 49.083 3.111.858 49,412 3.181 
FJC NI EUM i ' 1,930 ' 
20 
Total. 3.996 220. 109 271.466 11,747,611 275.462 ۰7 
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Daket — Soe ہے ہی‎ a; ۱ 
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tive and quantitative compositions of 21 
types of peat by use of an electron micro- 
scope 5, it was found that peat contains a 
large number of unique cell forms that vary 
in quantity in different types of peat. 
Lowland peat had the maximum number 
of microflora; upland moor peat had the 
next largest number; and intermediate 
types had the least. It was determined 
also that peats with a high degree of de- 
composition and a considerable amount 
of humic substances had considerably less 
microflora than peats of a medium and 
low degree of decomposition. 


Another study in the U.S. S. ٢ estab- 
lished that the pH of water extracted from 
peat changes with time. It was found that 
the pH increases by an amount equal to 
one unit in the first 3 to 4 days of storage 
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of the extract in open bottles. This phe- 
nomenon is believed caused by a redox 
reaction and microbiological processes. 
Another Soviet report’ presents data 
on the chemical composition, biological ac- 
tivity, and the effectiveness of peat in soils. 
In large-scale field experiments in which 
peat was used alone, mixed with animal 
manure, and mixed with calcium hydroxide, 
the introduction of peat and peat mixtures 
increased crop yield of the various plants 
in all instances. However, the effectiveness 
of peat as a fertilizer increased with its de- 
gree of decomposition. Thus, it was com 
cluded that the lower layers of peat de 
posits are more suitable than the upper 
lavers for improving the nutrient and in 
cal properties of podzol soils. The addı- 
tion of calcium hydroxide increased the 
biological activity of peat considerably. 


WORLD REVIEW 


Total production of peat throughout the 
world in 1965 was estimated at 205 million 
tons, an increase of 10 percent over esti- 
mated production in 1964. Virtually all 
of the increase was the result of a larger 
output of agricultural peat in the U.S.S.R. 

The U.S.S.R. had the largest produc- 
uon with an estimated output of 196 mil- 
lion tons, 96 percent of the world total. 
Peat has long been used as a major source 
of energy in some areas of the Soviet 
Union, and it is estimated that about one- 
third of the output in 1965 was used for 
fuel. Most of the fuel peat was used for 
generating electric power, but substantial 
quantities were converted into briquets 
which were used for domestic and indus- 
trial heating. The major part of the Soviet 
production, however, was used in agricul- 
ture for soil improvement. As in the Unit- 
ed States, peat is added directly to the 
soil for various soil-improvement purposes 
in the U.S.S.R. The Soviets, however, 
also use large quantities of peat for pro- 
ducing peat-mineral-ammonia fertilizers 
that are used extensively in lieu of regular 
animal and chemical fertilizers. 

Ireland, with 4.2 million tons of output. 
ranked second in world production. Al- 
though production was small when com- 
pared with that of the Soviet Union, peat 
supplied a substantial part of Ireland's total 
energy requirement and was used not only 
for cooking and heating. but also for gen- 
crating electric power. Total electric gen- 
eraung capacity in Ireland in 1965 was 


1.009.5 megawatts, of which 36 eer? 
was at five generating plants fired un 
peat. An additional 40-megawatt, je 
fired plant is now under construction. 
land's output of سی ا‎ peat was 
and most was exported. 

West 5 the third leading p 
ducer, had an estimated output of 1. 
million tons. Unlike Ireland, the GH 
part of the peat produced in Germany al 
used in agriculture. However, n : 
amounts are used also for domestic e e 
dustrial heating in producing areas. d 
2 percent of West Germany's produc SC 
agricultural peat was exported to the 
ed States. 

The United States, East Germany, "i 
Netherlands, Sweden, Canada. کرت‎ 
Republic of Korea. and Poland 7 اون‎ 
in output in the order named. Ea eg 
try produced more than 100,000 er w 
United States. ranking fourth in ا‎ 
put, had 0.3 percent of the total p 
tion. 

Table 10 shows world produ 


country. 


ction by 


E EE in. Elec 
3 Valorovich, M. P.. and V. P. Troin Various 
tron Microscope Study of Micro xir Inst., No. 
Types of Peat. Tr. Kalininsk. To 62, No. 6 
13, 1963, pp. 5-19. Chem. Abs., V. 9^ 
Mar. 15. 1965, col. 63084. ۓ‎ and Petrok- 
* Lishtvan, I. I.. A. M. Mamtsis, IT Sch 
hin. Studying the Acidity of eoi: 49: Chem. 
Pochvovedenie, No. 5, 1995, PP. col 
Abs., v. 63, No. $, Aug. 2, 1965. CN 
> Grishkun, E. V., and V. A. you of Pest: 
eal Composition and Biological DuC No. 55. 
Sb. Tr. Povolzhsk. Lesotekhn. „. No. 2 
1961, pp. 227-229, Chem. Abs., Y- 
July 19, 1965, col. 2350b. 
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Table 10.—World production of peat by country 
(Thousand short tons) 


Country ! 1961 1962 1963 1964 1965 » 
lucc xDD = = ss — — 
Argentina, fuel 9ھب‎ 0 1 1 t9 r 12 4 e 6 

ustria, fuel —ꝛ—ꝛ—ꝛkꝛ . r 6 r6 r6 6 6 
mt. fuel. Curt use 224 238 244 r o 25 
Denmark, fuel. 55 
Finland: 125 67 
icultural us. rj 4 1 3 4 4 
Puas css EE 128 t 68 t 88 79 72 
France 
Agricultural use. 33 31 35 e 40 ° 40 
VVT (3) e3 e3 °3 3 
Germany: نو ارح‎ E T 
EEN 550 550 550 550 550 
West: S 
Agricultural use. 830 911 884 » 1,085 * 1,11 
AE 672 776 837 r 773 * 628 
ip, argicultural use e... 65 65 65 70 70 
Agricultural use E SEEE AE T E 2 2 r 28 1 ° 23 
Fuel e E 3,912 14,539 73,918 75,101 — *4,157 
And, agricultural use 0707070777077 r 9 1 11 r 13 r 15 17 
pp MORD MI 80 2 2d i 127 
Tea, ; icultural uge es. 128 t 12 ° 
V 500 500 440 440 440 
))) P HE CUP erue Rae pe Pes 
Agricultural 1199990007 50 40 40 o ] 10 
VII HG ISI DEMON IM da ا‎ d 161 115 
Poland, fuel 1 5 73 112 «110 ° 110 
Diu Q U U Cen rw D erga S OR TE 
Agricultural use.. 61 e r 52 e 70 e 77 
i 322 169 r 234 e 275 ° 243 
Agricultural use e... 100,000 100,000 100,000 110,000 130,000 
Un; JJ Lc سے‎ Rea anco Se 38,300 64,500 65,600 66,100 
ited States, agricultural use 77777 1 572 579 9 
World totale 1 165, 700 147, 400 "173,000 185,600 204.900 
Fuel peat (included in world total) . 763,300 44,800 770,400 772,700 72,000 
° Estimate. 


PPreliminary. r£ Revised. 
getunt do not add exactly t° totals shown because of rounding where estimated figures are included in the 


In addition, Canad 7 ۱ 
Lem than 500 ione" produced a negligible quantity of fuel peat. 
n addition, Iceland, Italy, and Spain produced a negligible quantity of fuel peat 
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Carbon Black 


By William B. Harper ' and Carl W. Kelley? 


GENERAL SUMMARY 


Domestic sales of carbon black sustained 
the upward movement for the 4th consec- 
utwe year, reflecting the increased sales of 
motor vehicles during the same period. 
Sales of carbon black in the domestic mar- 
ket topped 2 billion pounds for the first 
time during 1965 and have more than 
doubled the output of 20 years earlier. 
hy far the largest user of carbon black 
سس‎ rubber industry, That use accounted 
X more than 94 percent of the carbon 
lack consumption with the bulk of it 
being used in tire casings and tubes. Thus 
demand for carbon black is naturally sen- 
sitive to trends in the sales of passenger 
Cars and other motor vehicles. Manufac- 
turers of inks, paints, plastics, paper chem- 


icals, and food are also important users of 


carbon black. 
has See major outlet for carbon black 
E the foreign market. However, 
فا ا‎ abroad have been 
Se g rom coal to a petroleum base 

Source for its raw materials. This has 


made available the heavy aromatic oils 
used to make carbon black. Tire and rub- 
ber goods manufacturers in foreign coun- 
tries, therefore, no longer find it necessary 
to import as much carbon black from the 
United States. Exports, which as recently 
as 5 years ago exceeded 543 million 
pounds, shrunk to 274.6 million by the end 
of 1965, and there is little reason to ex- 
pect any reversal in the diminishing of 
foreign trade in the foreseeable future. 


Increased production of furnace blacks 
more than offset declines in the output of 
channel black. Production of the latter 
dropped 12 percent in 1965 to about 148 
million pounds or about the same level as 
the late twenties. 


Prices of the natural gas used as feed- 
stock averaged 14.59 cents per thousand 
cubic feet in 1965, which is 9.37 percent 
higher than in 1964. 


1 Minerals specialist, Division of Petroleum. 
2 Chemist, Division of Petroleum. 


Table 1—Salient statistics of carbon black produced from natural gas and liquid 
hydrocarbons in the United States, 1961-65 


(Thousand pounds) 


— 1961 1962 1963 1964 1965 
Production 


nne] process 
CC 262.507 207,438 179,012 169,919 147,909 
VTV 1,717,045 1,849,026 1,879,904 2,053,297 2,205,867 
T - 
C 1,979,552 2,056,464 2.058.916 2,223,216 2,353,776 
Shipment, . 
rporta sales CCC - 1.460.005 1,639,897 1,727,420 1,911,494 2,072,500 
CC 522.331 442.437 370.928 333.907 274.608 
T 
ic جب٢۷٢3‎ 000006 1,982,336 2,082,334 2,098,348 2.245.401 2,347,108 
Stocks ag re 2.299 370 592 اط‎ 1 5 
Value, f Producers, December zi _ 281,899 293,434 254.216 231.171 237.704 
Production 6,111 
Wenn thousand dollars.. 144,421 14,256 147,824 155,761 166, 
Yerage per pound. 2 es 1.30 7.06 7.18 7.01 7.06 


' Revi 
available T No attempt has been made to revise stocks for previous years, since data are not 
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Figure 1.— Production, stocks, and shipments of carbon black 1942-65 


2 1 — 4 L- 


BE EAN 


1966 


CARBON 


281 


BLACK 


SCOPE OF REPORT 


Monthly figures. which are based on re- 
ports prepared by the National Gas Prod- 
ucts Association. are reaciusted to agree 
with the annual reports received be the 
Bureau of Mines These ancual reports 
are submitted to the Bureau oc a voun- 
tary basis bv operators of al crz=—=rca] 
plants in the United Stes Diz een m 
Ports and exports are cos or toe 
Foreign Trade Division of ste Bore A 
Census, U S. Department à Cre 
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Figure 1. Production, stocks, and shipments of carbon black 1942-65 
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SCOPE OF REPORT 


Monthly figures, which are based on re- 
ports prepared by the National Gas Prod. 
ucts Association, are readjusted to agree 
with the annual reports received by the 
Bureau of Mines. These annual reports 
are submitted to the Bureau on a volun- 
tary basis by operators of all commercial 
plants in the United States. Data on im- 
ports and exports are compiled by the 
Foreign Trade Division of the Bureau of 
Census, U.S. Department of Commerce. 


Data are obtained on both furnace and 
channel blacks and furnace blacks are re- 
ported in eight grades: Semireinforcing 
furnace (SRF); high modulus furnace 
(HMF); general-purpose furnace (GPF) ; 
fast extrusion furnace (FEF); high-abras- 
ion furnace (HAF) ; superabrasion furnace 
(SAF); intermediate-abrasion furnace 
(ISAF); and the thermal. Production 
and shipments data are given by months 
and types in table 3. 


PRODUCTION AND CAPACITY 


Production by States.—Carbon black 
production in 1965 rose to nearly 2,355 
million pounds which was 6 perecnt more 
than that of 1964. Texas, which accounts 
or about one half of the Production, in- 
Creased its output nominally—about 1 per- 
15 but Louisiana, Which produces about 
. the carbon black, increased its 
Eun In 1965 about 13 percent, thus 
uu the gap with Texas. As com- 
d Sé 3 years ago, Louisiana produc- 
nid as increased 40.8 percent; Texas 

uction for the same period increased 
i 5 California, which ranks third 
Kee d production, increased its out- 

E be 118 million pounds between 
i 965, or 11.5 percent. These 
NE SE accounted for nearly 90 per- 
EU. € carbon black produced while 

maining 10 percent was produced 


JY plants in Ark 
1C0, and Oklahoma Kansas, New Mex- 


means of the f 


۱ urnace process. 
sven major $ P There are 


10 rades produced by the fur- 
(HAR) e but the high-abrasion-furnace 
Deeg See the intermediate-abrasion- 
a. ) grades account for almost 
یا‎ otal furnace black production. 
"Eis, Channel black output dropped 


duced 10 fidus below the volume pro- 
as 
Plants Ceased pei channel black 


duced the total plants to 34, so that at 
the end of the year there were only 29 
furnace black and 5 channel black plants 
in operation. Two of the closed channel 
plants had been operating in Texas and 
the only channel black plant in Louisiana 
closed its doors. Despite these closings, 
however, capacity in 1965 rose sharply. 
Overall capacity at the end of 1965, was 
8,040,300 pounds per day, a year-to-year 
increase of 771,000 pounds, or 10.6 per- 
cent. Louisiana accounted for nearly 8 
out of every 10 pounds of the expanded 
capacity as shown in table 4. Texas, with 
18 plants, continues to be the largest pro- 
ducer of carbon black with 50.4 percent 
of capacity. Louisiana with eight furnace 
black plants, increased its relative position 
from 29 percent to 34 percent. 


Materials Used and Yields.—The shut- 
down of three channel plants during 1965 
is also having an impact on the raw ma- 
terials mix for carbon black manufacture, 
namely natural gas and liquid hydrocar- 
bons. Consumption of natural gas dropped 
from nearly 106.8 million cubic feet in 
1964 to 93.3 million in 1965, or 12.6 per- 
cent. A total of 593,225 thousand pounds 
of carbon black were produced from nat- 
ural gas in 1965 and furnace blacks ac- 
counted for 470.387 thousand pounds or 
79 percent. At furnace black plants 382,- 
566 thousand gallons of liquid hydrocar- 
bons were used to produce 1,735,480 
thousand pounds of carbon black, a yield 
of 4.5 pounds per gallon. The proportion 
of furnace black output derived from 
liquid hydrocarbons which was sustained 
at 81 percent during the 1961-64 period, 
declined to 78.7 percent in 1965. 
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Table 5—Carbon black and the feedstocks used in its production, 1964-65, by States 
)) I E 


Other 
Total 


Louisiana Texas States ! 
————— RR MRR daas ND aan OR 


1964 : 
Carbon black production : 
no HM thousand pounds 725,669 1,165,593 331,954 2.223.216 
Keds 3 thousand dollars.. 47,908 86,494 WC 1 
rage value 1 SES z .42 e . 
Natural gas Used. cents per pound 6.60 7 
c million cubic feet. 21,642 65,438 19,679 106,769 
سو سس اھت نی‎ thousand dollars.. 3314 7,948 2,980 14,242 
Average value____cents per thousand cubic feet. 15.31 12.15 15.14 13.34 
, Carbon black produced. - thousand pounds 298,750 188,416 86,832 513,998 
Liquid hydrocarbons used: 
Tota! —— — — اا ااا‎ thousand gallons... 102,153 206,517 46,204 864,874 
lee thousand dollars 1,828 14,003 2,778 24,104 
Average value __ cents per gallon __ 7.17 6.78 6.00 6.79 
TS Carbon black produced thousand pounds.. 426,919 977,177 245,122 1,649,218 
Carbon black Production : 
otal ۔ ہے سج‎ 70 77 thousand pounds.. 820,552 1,172,693 360,531 2,853,776 
tue ——— thousand dollars. 55.253 87,495 23,363 WEE 
Natural gas iue TRUE cents per pound.. 6.78 1.46 6.48 ° 
VoM گف00۰0و00ونوا . . ہش ہچ‎ million cubic feet. 22,278 50,906 20,112 98,296 
tee eee CoE thousand dollars.. ْ 1 1,005 3,070 18,616 
overage value....cents per thousand cubic feet 15.89 18.76 15.26 14.59 
Li "arbon black produced... thousand pounds.. 334,782 175,103 83,340 593.225 
iauid hydrocarbons used: 
D thousand gallons.. 117,050 218,917 83.29 22.739 
An — —ͤ. thousand dollars 8.91 WEN 1 SCHEID 
p! T MEME cents per llon__ 7.1 . : i 
Carbon black produced thousand unda 485,770 997,590 277,191 1,760,551 


1 . 
Arkansas, California, Kansas, New Mexico, and Oklahoma. 


Table 6.— Natural gas and liquid hydrocarbons used in manufacturing carbon black in 
the United States and average yield, 1961-65 


— nv 1961 1962 1963 1964 1965 


i ; 133,302 117,378 106,759 93,296 
Average yield of carbon black 161,377 


K thousand Cubic feet EEN pounds 3.71 7 ii ee e 
Yerage value of natural] gas used I 
ان لس چس‎ used NM cents.. — 10.37 — 11.285 — 12.70 — 13.34 1459 
i Peck fes thousand gallons. 307,637 330,399 333,103 354,874 55452 
verage yield of carbon black per gallon. pounds 4.49 4.60 4.55 4.65 4. 
erage value of liquid hydrocarbons 
ranted wO Ier hydrocarbons me 1.02 6.71 e 3 i 
بیو مان‎ of producers reporting 7 a 
r of plants g 44 41 ids a = 


CONSUMPTION AND USES 


Tros ung a rising demand for carbon rising during these years, and since. each 

dee the rubber industry, carbon black new vehicle is equipped originally with e 

past We have been increasing over the least four new tires, demand for tires an 
years. An increase of 161 million 


Pounds in domestic shipments of blacks 
Pu 8 offset a decline of 59 million 
exports; thus, the increase was 
1 1085 4.5 percent. Shipments dur- 
year totaled 2,347 million pounds 

a new high. 
90 si rubber industry, which uses about 
rcent of all carbon black for motor 


other rubber products has been very strong. 
In addition, there is the replacement tire 
market which has expanded with the 
growth in the motor vehicle population. 
In the aggregate, total shipments of pas- 
senger car tires for all purposes in 1965 
were 148.6 million compared with 116.8 
million in 1962, or a difference of 27 per- 


Vehicle +: cent. 
۶ tires and 4 percent for other rub- The tread of a modern passenger ër 
Boods, has been experiencing a grow- tire contains about 30 percent by weig 


in e 
d for its products during the past 
* Sales of motor vehicles have been 


of reinforcing black. In addition, the use 
of carbon black includes the tire carcass, 
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black usec Sw the rizcer Zäre far er, des: caused e ere to eit. 
passes every ciber Usage. the pristne-mk zc Ga foo has deem ا نیہ‎ m 
incus is the Sch most "Ant Gere: of Get pus Carbon 
customer, Cc = D of carbon bah Iesch a also used eege in the manu 
for s purpose Led 52 3 n ponds stare of SCN pipers such as carbon 
in 1505. or an crease of Darin 19 per- maer Carton hia 1 used ە‎ 1 
cent over thar of SSF. Two maior grades EE agent. as 23 12 Kl agent in 
of carbon Mack are proc Nec for the mane Cem and fer ےہ بر‎ as a Gent D 
facturers of pe£-c-z تہ‎ “Showt-ink™ the confectioner acd cosmetic injuste. 
used in the marufacture of inks for prnt- and as an print inerecient in bqud 


Table 7.—Sales of carboa black for domestic consumption im the United States, 1961-65, 


Uses 1961 19623 1963 Zi 1963 حم‎ `A 
1 percent! 
Chesca! ard food I 6.6 -eai 1: 89ء‎ 8,447 — 18 
LE 1 - 4089ص4 ب ە-,-,‎ 8 42 Së A "E 4€ 4^1 45 کے‎ $4 553 +19 
e t 2o ELI 25 — 5 13. 12 3چ 2 ہن‎ 10.886 — 39 
" aa ۾ 4.747 ۳ی‎ ç> — 21 $ 4 849 — 4 
PARE ss Se 7S les = š و‎ 13 78] e“ 288 — 4ج6‎ 
NR n 1382 21 1.55] *'4 1625 5.5 "1.785 gts 1.94: 459 + $ 
NA reo i 683 12.649 11.48 r $7 SAS 235.533 — $ 
C = = Z z ICE 2 2 د‎ E M CERE 
S 1.48 یں‎ 1.639.897 1.27.4 "6 A4 2.0 2.500 + 8 
° Revised I 
: Chemica! and food combined with plastics m 1961 to ard disclosure of individual company da 


STOCKS 


Total stocks were hicher in 1965 large thermal blacks. Other comparisons for a 
because of a buildup in inventories of the 6-year period are given in table 8. 


Table 8.—Producers" stocks of channel amd furmsce-tvpe blacks im the United States, 
December 31, 1960—65 
t Thousand pounds) 


"HA TF[TmuÑW s s ص‎ 


Furnsce 


Year 

SRF? HMF? GPF? FEF! HAF! SAF! ISAF: Thermal Total Channel Total 
1960? 435.402 11.040  & 527 2842: 8 $25 4437 ob 21082 219.558 73,424 202.982 
1961 41.171 "ei — 9.645 Moosa وم‎ 85 Loi 62728 16228 — 231255 8064 — 2550 
18623 SSO 12.046 24.619 25.507 6476 Sang 554-1 13.575 283.136 40.298 85 
1463? 41.101 "Ai 21529 2:287 AC 4.115 & 81 6.848 205.811 48.605 254.20, 
1964 — 82.2.0 Lese SEIER 20641 — 46250 FS Ré? Sun 188.186 42.845 "23117 
1965  $4.828 2.281 سو — 258.275 یی یج‎ 4.257 35.506 22.85 — 191.041 40.668 287.7 


! For e\planation, see footnotes to table 3. 
° Reclassincation of grades. 


* Rev ised 7 x N . ! pot 
Dee ee No attempt has been made to revise stocks for previous years since data are 
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342 1944 1946 i948 1950 1952 1954 1956 1958 1960 1962 1964 1966 


Figure ?.— Production, by State, and shipments, by use, and exports 1942-65 
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FOREIGN TRADE 


Exports of carbon black in 1965 aggre- 
gated 274.6 million pounds. This volume, 
17.7 percent below that of the preceding 
year, reflects the downtrend in exports. 
Foreign sales reached a peak of 543 mil- 
lion in 1960 and have declined every year 
since. Compared with exports in 1960, 
exports from the United States in 1965 
had decreased 49 percent. 

Part of this decrease, particularly in 
Europe, reflects the transition from coal 
to petroleum as a chemical raw material. 
Also, the expansion in the refining capacity 
abroad has increased the availability of 
aromatic and residual fuel oils suitable 
for carbon black manufacture. 

In the Western Hemisphere, exports to 
Canada and Mexico have been cut sharply. 
Likewise, in exports to Europe the most 
significant reductions were in shipments 
to France, Italy, the United Kingdom, 
and the Soviet Union, but as shown in 
table 10, exports had declined in all but 
5 of the 21 countries in Europe which buy 
carbon black in the United States. Part of 
this drop in our foreign markets becomes 
more understandable when the growth in 
foreign production is examined. Germany 
has more than doubled its output of carbon 
black during the past decade. Japan which 
produced about 25 million pounds of car- 


bon black in 1956, has increased its output 
nearly 10-fold during the same period. In 
the short span since 1960, carbon black 
production in Italy climbed rapidly from 
17.6 million pounds to nearly 148 million 
pounds by 1964. Other comparisons are 
given in table 11. 

About 6 million pounds of acetylene car- 
bon black are imported and virtually all of 
it is from Canada. A small amount d 


Table 9.—U.S. exports of carbon blad, 
1965, by months 


(Thousand pounds) 


Month Channel Furnace Total 
January..........-. 806 6,358 7,164 
February 239 5,688 5.927 
Marg. 4.234 24,601 28.835 
April. 9,864 28,858 38.722 
Ma ye 5.858 22,063 7,916 
June 6.944 24.040 $0,984 
July 5,829 17,798 23.627 
August 4.140 17.779 2198 
September 4.320 14.158 18.475 
October 5,577 19,826 20.400 
November 4,010 21,764 25,774 
December 3.692 16,170 19.862 

Total 1965... 55,508 219.100 214,608 
Total1964.... 715,378 258.529 835,901 


other specialty blacks, such as bone black 
and lampblack, are imported from West 
Germany and Belgium-Luxembourg. 


PROCESSES 


Characteristics.—Carbon black is a semi- 
graphitic form of minute particles of car- 
bon prepared in a fine state of subdivision 
by the partial combustion of hydrocarbons. 
Particle size is related to the uses of car- 
bon black and sizes range from the very 
fine channel blacks with particle diameters 
of 5 to 10 millimicrons, to the very large 
particle blacks with diameters ranging from 
150 to 200 and from 250 to 500 millimi- 
crons which are obtained by means of the 
thermal process. 

The hydrocarbons used to obtain these 
blacks may be either gaseous or liquid 
products such as natural gas, other gas, or 
oil fractions from refinery streams. 

Until 1945 carbon black was made by 
the channel, gas-furnace, and thermal proc- 
esses; and the principal raw material was 
natural gas, with occasional enrichment of 
distillate oils. Since the introduction of 
the oil-furnace process in 1945, three- 


fourths of the carbon black is made from 
liquid hydrocarbons. However, Jarge quan- 
tities of natural gas are still used. 
Thermal black particles are approximate 
ly 17 to 20 times larger in size than those 
made by the channel process. The gar 
furnace process, introduced in 1922, re- 
sulted from the desire to improve recover 
and produce blacks with reinforcing ability 
intermediate between the thermal and 
channel blacks. Average yield is four time 
that of the channel process. e? 
gas-furnace black does not provide : 
cient reinforcement for use in tre treads, 
it is superior to thermal black and has 
found wide application in a variety of ru 
ber goods in which abrasive wear 18 no 


a factor. 
ess of carbon-black 
The channel proc tural gai 


manufacture involves burning na sëch 
in a deficiency of air. The Ser 
referred to as channel blacks, 
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Table 10.—U.S. exports of carbon black, by countries 


1963 1964 1965 
XC IE di = ا‎ 


Thou- Thou- Thou- Thou- Thou- Thou- 
sand sand sand sand sand sand 
pounds dollars pounds dollars pounds dollars 
North America: 
Canada.. 29.266 $2,435 22.518 $1,905 17,909 $1,624 
Guatemala LLL 1,482 128 1,364 123 1,411 127 
Mexico 18.880 1.581 3.889 364 2,767 216 
Other North America... __ 114 10 84 15 202 19 
EE 49,742 4,154 27,915 2,407 22,289 1,986 
| Rue al کا‎ 2 E LLL MEME = z 350 
South America: .. ———T—T—T—T—T—T—T——————— 
Argentina.. 202207 - 5,967 533 10,710 1,051 9,987 1,028 
C a 6,600 578 4.749 407 3.712 322 
BE a 5,273 488 5,762 548 5,828 568 
golombia—54ũ⸗ 11.143 995 9.065 820 11,733 1,015 
LM UL ME RN 3,964 344 4,578 401 5,214 454 
رس‎ eek 8 2.157 184 2.744 238 362 34 
psi SAC P NN MED وو‎ 2.188 201 1.729 168 1,537 151 
Other South Amerien — 1,332 121 1,315 126 1,047 96 
EEN 38,624 3,444 40,652 3,799 39,420 3,668 
Europe: ä 
FF 1.728 131 1.738 131 1.263 102 
Celeum- Luxembourg 4.457 430 5,139 498 4.717 424 
Czechoslovakia... . 4.616 410 265 23 2,205 189 
Da 1,159 177 1,107 148 1,066 162 
Palad a 852 82 621 58 605 63 
Re E C 33,905 3,346 41,583 3,988 27,825 2,779 
Germany, Met 77777 39.445 3.242 41,713 3,420 37,595 3,045 
Meu ep EEE 563 45 289 24 383 34 
Sud lus cem 88 13 21 5 113 14 
TT 32.746 3,194 21,317 2,129 21,919 2,262 
Netherlands. IIT 6.738 647 8,433 836 3,707 418 
Ka EE — 1,382 129 995 96 1,067 101 
Poland-Danzig 5 375 32 287 25 1.559 134 
c 2.229 211 2.526 238 1.866 182 
cae !!!! oe y A _ 3,129 376 4,435 452 2,661 337 
"oni NE MC RUE 4,161 377 4,265 379 5,383 428 
Switzerland eegen 1,593 159 1,464 138 1,726 166 
oh: Eeer 15,631 1,602 3.512 303 35 3 
ated Kingdom. 77777-7777 19.418 2.780 25.384 3,408 18,691 2,104 
E 1.678 230 2.165 243 632 o 
ther Europe c RN 43 4 459 37 31 4 
EE uec e ee Mr .. 
| E 178,936 17,617 167,727 16,609 135,055 13,620 
Africa: . ²˙ A TT.... SS 
Une Ae, Republie r. 15,330 1,301 16,287 1,405 11,861 1,005 
ab Republic (E ES : 1.029 88 
Ed Africa. (Est) E 92 1.463 127 1.053 101 
Eo a, b9od.  - "JOE 
D CN 18,434 1,587 18,779 1,620 12,939 1,108 
Asia جس‎ ee 
India 1,830 
TTT 24,146 1,987 22.085 , 
pda E Gi 561 1.778 161 1,274 95 
„» 1.253 120 1.836 161 Së 102 
Japan E 3,145 261 4,768 416 949 054 
Kor Diese SE 10,117 1,617 6.028 1,104 5.037 1, 8 
Male Republie oi. 3,356 302 6,154 597 5,683 éi 
P bees Republie—— 1.613 141 1.042 91 1.399 117 
Phi an 6!!! T 699 70 1.603 147 595 53 
Tai. ارہ‎ 0m See 9.357 843 10.220 890 8,100 721 
Hee 1,310 115 421 55 229 41 
Tu one c ass 952 85 1.794 157 2,249 Jes 
Other (ce e core 3,833 339 6,102 508 6,400 199 
„55 2.172 226 2,396 239 2,125 
NL 16 SOS b 
aen | 75,203 7,261 68,094 6,513 57,032 5,537 
Oceania : SS SS SS ج‎ 
Australia 486 
e e 653 4,967 
iii aa aa 253 
T JJ) ee وک ہے‎ 
نر جس گا‎ 9,989 941 10,740 981 1,873 73 
G r هح چجچ‎ XXT—T—T— لیک — — جج‎ 
rand total 36,010 333,907 31,929 274.608 26.658 


370,928 57 و و — 
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Table 11.—Worid production of carbon black by countries ! 
(Thousand pounds) 


Country ! 1961 

r See 
EE 37,467 
EE e 235282 
Germany, Wes .Q 173. 

EE 29.769 
Japans وس جا‎ S lE 93,936 
Netherlands NA 
Rumania 62,589 
South Africa, Republic of. ص‎ ٤ 4,123 
SPAR 88 NA 
EH 616 
United Kingdom 300,900 
United States. 1,979,552 
Venezuela.____ 7 7000777 eee 
Yugoslavia... | 777 7777777777777 9,696 


* Estimate. P Preliminary. 


r Revised. 


1962 1968 1964 1965? 
NA 
NA 12,820 25,132 
43,430 54.784 52,699 NA 
138.890 167,991 185,627 ۱. S 
201,549 221.119 1 269,371 $00 
65,426 r 96,341 141,756 NA 
147,025 176,882 243,602 NA 
NA NA 105,821 BA 
65,082 73,142 78,030 AM 
16.840 21,402 26,334 NA 
2'866 2,866 8,307 We 
A 

281 100 "308,000 — 7338200 „ 11 7 
2.056, 464 2,058,916 2,223,216 2. 2 
NA 10,000 18,499 A 

8.234 9,438 r 10,818 I 


NA Not available. 


data are not 
' Australia, China, India, Mexico, and Sweden produce carbon black but production 


available. 
annually. Actual produc 


the term “gas blacks” as well as the term 


“impingment blacks” are also in common 
use. 


Although the channel Process has been 
almost replaced by the more efficient oil- 
furnace process as the principal source of 
rubber grades of carbon black, it still re- 
mains the principal source of the premium 
grades of the high-and intermediate color 
blacks used in the paint and lacquer in- 
dustry, as well as the premium grades of 


million pounds 
Canada's carbon black capacity was increased late in 1961 5 
tion is not published to avoid disclosure of individu 


data. 


halftone or lithographic blacks used in the 
inting-ink industry. 
The Bernal process . pe 
blacks, giving softer rubber st ki 
desired for tire carcasses than ES jn 
range of fine-particle carbon blac اید‎ 
factured by the channel process. و‎ 
thermal process, which as the name S P 
is a thermal-cracking process, SCH 0 
is preheated to 2,500? to 3,000 F. : 
these temperatures the gas decomposes 
carbon and hydrogen. 


TECHNOLOGY 


Gradual replacement of the channel 
process by the more efficient oil-furnace 
Process as the principal source of rubber 
grades of carbon black has brought about 
a serious problem, the short supply of feed- 
Stock necessary for the oil-furnace process. 
The ideal feedstock used by the carbon 
black industry in the manufacture of fur- 
nace black is a heavy, highly aromatic oil 
that has an API gravity in the range of 
0° to 4° F. a pour point near 75°, a 
maximum sulfur content of 2 percent, and 
contains 75 percent aromatics and olefins. 
Also, to obtain good yields, the oils should 
have characterization factors of 10.1 to 
10.8 and have a final boiling point not 
much above 750° F. 

Such oils have been scarce for sometime 
because refiners Cannot always afford eco- 
nomically to Separate such small and nec- 
essarily uniform-quality stocks. Addition- 
ally, the technological changes in new re- 
fineries and the recent modernization of 
old plants have brought about a national 


shift of refinery output toward lighter E 
more valuable products. The heavy or 
are converted into coke or وو‎ 19 5 
means that from a barrel of und p ا‎ 
is a greatly reduced output E : ee 
hydrocarbons, such as residual ue Ge 
carbon black feedstock oils. سو‎ A 
has been a sharp reduction in n m 
residual oil. For every 100 barrels ks 
oil processed in 1945, refiners Bv 1965, 
27.2 barrels of residual fuel oil. uk 
the average yield for the country as 15 
had decreased to about eight airs isl 
thermore, the yields are less than e d 
rels in Texas and in Louisiana, 
most carbon blacks are produced. 5 
One recent development that uf dé 
duce the overall cost of feedstocks use 
carbon black manufacture is the beem 
expansion of import allocation eig 
to petrochemical plants including woul 
black manufacturers. The propo ee 
grant crude oil and unfinished o 11 
allocations on the basis of their pas 


. 


CARBON BLACK 


of petroleum base oils. Sharing in the im- 
port program should reduce manufacturing 
costs. 

The oil-furnace process, developed in 
1943, represented a significant advance in 
the carbon black industry. The use of 
liquid hydrocarbons or oils was substituted 
for natural gas in the furnace process. 
The burner assemblies of the gas-furnace 
Process was replaced by burner nozzles 
through which liquid hydrocarbons could 
be either atomized or vaporized into the 
furnace, together with the requisite amount 
of air. From the time of its introduction 
the oil-furnace process has steadily in- 
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creased due to its high efficiency and ver- 
satility, taking over production from both 
the channel and gas-furnace process until 
more than three-quarters of all carbon 
black now produced is made by the oil- 
furnace process. 


Lampblacks, the oldest member of the 
carbon-black family, are manufactured by 
slowly burning suitable oils and tars in a 
restricted supply of air. The smoke, car- 
ried by natural draft, passes into a series 
of settling chambers in which the black 
collects on the walls and floors and is 
periodically removed. 


Natural Gas 
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and Leonard L. Fanelli ° 
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GENERAL SUMMARY 
Market i 

ed production of natural gas in Industrial consumption continued to 


ng States increased 3.7 percent in 
s n record high of 16,040 billion 
Dee Bois of the gain occurred in 
opum exas, and New Mexico. Con- 
155 at the end of 1965 was 16,033 
5 feet and the average value of 
gas at the wellhead was 15.6 cents 
ee cubic feet (Mcf) . 
hie m west Texas wildcat well was 
را‎ e world's new record holder 
ENKEN 15 Producing well. The well 
Pea 1 orest Oil and Robert J. Zonne 
5 i ids J. Walker No. 1, is located 
esl dab Basin, 20 miles northwest 
5 een ton in Pecos County, Tex. 
Ellenbe very well produced gas from the 
GC EC carbonates, through perfora- 
e Si 7ر‎ liner from 21,550 to 21,760 
11 rom the open hole below the 
at 21,763 to 21,793 feet. 


dominate gas demand. Much industrial use 
occurs in Texas and Louisiana where gas 
nolds a strong competitive margin because 
it is close to large industrial complexes. 
Interstate shipments of domestically Pro- 
duced gas in the southwest States are 
begining to decline because more of this 
gas is being consumed internally, particu- 
larly for petrochemicals. Intrastate gas has 
the added attraction of a shorter reserve 
life requirements, 15 instead of 20 years, 
than interstate gas, and the time interval 
between contract negotiations and gas 
delivery is far shorter. These advantages 
tend to offset the narrowing price gap be- 
tween the two gas supplies. The best pros- 
pects for interstate gas development appear 
to be in gas from offshore Louisiana in 


Federal waters. 


SCOPE OF REPORT 


gs Me سی‎ gas production, consump- 
surveys of 9 5 are collected by annual 
gasoline 15 and gas producers, natural 
Panies, Së nt operators, gas pipeline com- 
reports gas utility companies. Separate 

are obtained from respondents for 


ach State in which they operate. 


Gas volumes are reported or converted to 
a pressure base of 14.73 pounds per square 
inch absolute (psia) at 60° F. instead of base 
of 14.65 (psia), used previously. This change 


1 Petroleum engineer, Division of Petroleum. 
2 Survey statistician, Division of Statistics. 
3 World Oil. V. 160, No. 2, Feb. 1, 1965, p. 83. 
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Table 1.—Salient statistics of natural gas im the United States 


1961 1942 1963 1964 1965 
Supply ۱ 
i d mision cubic feet nb a 3 „ Ve 3 
Withdra fr storage do 694 2 "49 5 n ` 
ere „ do 217.671 399 353 403.997 440.918 456,394 
^" 2 
Totall. ER do.... 14.093.958 15.050.992 15.932.297 16.783.559 0 
————————————————————————————————— 
Dis position: " 199 
Consumption do.... 13.010.654 13.814.678 14.559.888 15.451.979 WË a 
Exports do.... 10.6-9 15.28 16.555 93 302 1 077.980 
Stored. do.... 9 . 03 935,712 1.041.502 5 318.711 
Lost in transmission, te. do 233.532 254.174 362.677 302.1 
7 ,012 
TT do.... 14.093.958 15,050,292 15,982,297 16.788.559 17,456 
Value at wellhead: ,A94,542 
Tole thousand dollars.. 1.996.241 2.145.301  2.828.0$0 fe 2.694156 
Average cents per Mcd. 15.1 15.5 15.9 . 


s - liquids 
' Comprises gas sold or consumed by producers, including gas loss Sue 1 ee 
recovery, losses in transmission, quantities added to storage. and increases of gas 


was adopted in response to the Burcau of 
the Budget's request to establish uniformity 
in reporting between Federal and industry 
gas statistics. 

The reports received reflected approxi- 
matelv 80 percent of gross natural gas pro- 
duction. The large number of respondents 
and the difficulty of canvassing each small 
producer has made direct acquisition of 


total production impractical. Most of Se 
output of nonreporting producers has 
shown in purchase listings of repor : 5 
companies. Marketed production for e 
State equals consumption in the State, P 
losses in transmission, gas placed in storage. 
and shipments to other States. inis 
withdrawn from storage and receipts 
other States. 


TRENDS AND DEVELOPMENTS 


The natural gas industry is reducing 
oversupply to meet a steady growth in de- 
mand but continues looking for new re- 
serves. During the period 1950-65, mar- 
keted gas production has increased 250 per- 
cent while proved reserves have risen only 
j5 percent. 


The search for reserves is not an all-out 
effort by industry such as the quest of 15 
ycars ago; nevertheless, it has begun a new 
trend to purchase rather than explore and 
develop reserves because of the increased 
cost to locate sizable reserves. The trend 
to purchasing reserves began in 1963, and 
involved large volumes of offshore and 
south Louisiana gas. This trend is contin- 


The Nation's key gas supply arcas are p 
south and offshore Louisiana, the gulf co : 
and south Texas, and west Texas. bed 
expenditures were invested in south er 
ana because it contained the nec id 
growth incentives of good prices, close 
excellent markets, and large reserves. 

In 1965, it was reported that 1 E 
industry spent a total of $19 bi UE 
new facilities, $824 million for E 
expenditures and $770 million for Gei i 
sion facilities, which in the aggregate nad 
sented over 80 percent of the total in ec 
construction costs to serve its 35 e eg 
residential and 3 million commercia 
tomers. 


; : I ; ns- 

uing; co M and tra 

nisle PA 3 peers eiae Improvements in 0 کر‎ natural 

arcas to Deen رسک نود‎ “Pu Mas portation nee y AL to begin 
cir requirements. Purchas- gas (LNG) are enabling natural gas 


ing gas reserves has not significantly influ- 
enced gas well drilling under present in- 
dustry conditions, nor is it expected to. 
The net increase in gas and condensate 


ding world 
adequate 
Conse: 


supplying portions of an c 
energy market with a prime € e 
in countries that do not conta! 


MONS is fuel. i 
indigenous sources of this rger role Iñ 


wells producing at yearend will Probably quently, LNG is assuming a la he United 
continue at the present annual rate of developing new markets in th America 
1,000 to 1,500 wells. ds 


States, Europe, Japan, and 
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Table 2.—Marketed production of natural gas and value at the wellhead in the United States ' 


Sd. 8 


Change 
Volume from 1964 Value at wellhead 
State (million cubic feet) (percent) (thousand dollars) 
EE 02 ا‎ 
1964 1965 1964 1965 
E 1965 — 138284 1965 — 
tee CC 165 203 2.8 18 26 
x FEN 6,238 7,255 1.6 1,719 1,799 
gie, Ee 2,014 8,106 54.2 241 376 
California ies eae Ue 75,758 82,831 9.8 11,806 12,922 
Corda ^ jo e eee eee esee 660, 444 660,884 _.... 198,551 204,059 
JJ 8 118,691 126,881 1.1 13,489 16,303 
le A0 07 167.5 5 14 
JJ PNE S 7,824 7,896 —5.5 905 865 
E وم رد وم‎ 199 239 20.1 47 
Kentucky ß 764, 073 193,379 .8 96,031 105,519 
Louisi 77 ——— — 76,940 18,976 2.6 18 257 18,638 
Mia رر و‎ ea 4,152,731 4,466,786 7.6 793,328 812,955 
Mieter ےد ہے‎ 22557 , 08 —70.3 366 03 
Missio, CC 31 , 388 84,558 10. 1 7 ,984 8 , 674 
,, ee Re 180,428 166,825 —7.5 31,385 28,861 
Monten cose 7 107 84 —21.5 6 21 
Nebraska 7777 77 7 25,051 28,105 12.2 1,965 2.305 
New Mexico 11,094 10,720 —3.4 1,707 1.565 
ew York. "EE 878 ,947 937,205 1.2 101,932 110,590 
North Dak gud LL ee E dE A s 3 1 108 8 ,940 7.6 963 , 
وی و روا جج ا0ت و‎ (E 84,512 35,652 3.8 7,634 5,704 
Oklahome Eege و بویا ور با ہو موا‎ 87,106 35,684 —38.8 8,880 8,421 
, 1.316.201 1,820,995 0.4 166,747 182,297 
TFT 81,720 461 8.4 22,349 22,551 
Tena os edere iL 77 85 10.4 15 16 
JJ... 6,490,202 6,636,555 2.3 809,180 858 ,396 
Ee 19.739 71,616 E 10 17 er 
ہے ود جا‎ NEN on SS ,600 3,152 ; 
ven mma. TT oo een 202.165 207,416 2.3 50,968 48,743 
Ing. و و‎ 8 231,613 235,849 1.8 29,808 31,840 
Do ER 15,462,148 16,039,758 8.7 2,887,689 2,494,542 


1 " 
Pr gas either sold or consumed by producers, including gas loss due to natural gas liquids 
ry, losses in transmission, quantities added to storage, and increases of gas in pipelines. 


In the United States the use of LNG is in cyrogenic gas product markets that is 
becoming increasingly more prevalent. In- expected to increase in the future. 
stallations are planned or in operation in The U.S. natural gas industry is entering 
Alabama, California, Massachusetts, New à Mature growth era with its future growth 
LÀ D D in 
Jersey, New York, and Wisconsin. Refrig- contingent upon its degree of success 


finding and developing large supplies of gas 
er 
Hed transoceanic tanker development is at prices that will be competitive with 


t ; ۱ i 
he key to this new emerging world trend those for electricity, coal, and oil. 


CONSUMPTION 


M use.—Gas consumed by princi- producing area, and consequently, gas in 
5 ig P the United States at yearend of this region undersells the next cheaper 
than tw is in figure 2 and table 4. More competitor, fuel oil. Prices of industrial 
dustria] ا‎ of the gas sold was for in- gas in eastern and midwestern States re- 
this use continuing a 30-year trend in main on competitive levels with coal and 
here a nsumption category. As presented fuel oil. Price increáses in any of these 
encom € term All other industrial use," competitive fucls would result in readjust- 
electric wii a variety of uses including ments in areas fuel demand patterns. 
ucts, So nd Chemical and allied prod- Field use of gas continued its historic 
ood and p steel, stone, clay, and glass, trend as the second ranking subcategory of 
allied prod ndred products, paper and industrial gas use. This consumption is a 
their proq TR, and nonferrous metals and most natural one, in view of the ubiquitous 
T eyo relationship of gas in regard to oil and gas 
the 85 and Louisiana consume most of well drilling, byproducts from natural gas 
T Lu within the industrial classification. processing. fuel for oil well pumping, and 
e two States comprise the major gas artificial gaslift operations. 
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Figure 2.—Disposition of natural gas consumed in United States by principal use, 
billion cubic feet 


NATURAL GAS 


The remaining subcategories of industrial 
refinery and pipeline fuel continued to 
grow in agreement with historic trends. 
Consumption of gas in the manufacture of 
carbon black in 1965 is continuing a down- 
trend which began in 1947; the advent of 
large diameter pipelines enabled the indus- 
try to transport gas to all consuming areas, 
and gas was diverted from carbon black 
manufacture to residential, commercial, and 
industrial uses. The 1965 carbon black 


consumption of gas had declined below 
the 1932 level. 


Residential and commercial Natural gas 
continued to gain in residential and com- 
mercial markets during 1965. Future 
growth will depend on the degree of effec- 
tiveness it achieves in meeting competition 
from electricity, especially in regards to 
residential] construction, large buildings, 
and shopping centers. The Total Energy 
concept, a single fuel source that provides 
all the varied energy requirements of a con- 
sumer, and gas air conditioning continue 
to hold some promise for the gas industry, 
but such loads are not likely to be overly 
significant in relation to growth in indus- 
trial load. 

Results of the American Gas Association 
(AGA) Heating Survey show more than 1 
million customers installed gas heating in 
1965, bringing the total number of gas 
individua] househeating customers to over 
26.8 million, a gain of 3.7 percent over the 
1964 figure, New homes represented over 
60 percent of this increase; conversion from 
other fuels in existing dwellings repre- 
sented about 40 percent of the increase. 
In addition to these, 2.5 million multi- 
family dwellings received gas heat from a 
central source, bringing the total number 
of families served by gas heating to 29.3 
million, a Bain of 4.2 percent over the 
1964 figure. 

The East North Central region leads the 
ation in house-heating customers and the 
ee region ranks second. The industry 
t the New England region to grow 
à e In the next 3 years in house-heating 

mers associated with conversions 
rather than new construction. 


RESERVES 


Estimates of proved recoverable natural 
ben reserves by the AGA Committee on 
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Natural gas Reserves show the 1965 gas 
reserves are 286.5 trillion cubic feet. The 
disposition of the annual gross additions 
to gas reserves for the period 1947-65, are 
given in figure 3. Over two thirds of the 
gross additions in 1965 were the result of 
extensions of old fields and revisions of 
previous estimates reflecting the continued 
9-year downtrend (1957-65) in drilling in 
the United States. 

l'espite the third largest record of annual 
gross additions in gas reserves of 21.3 tril- 
lion cubic feet in 1965, such additions have 
not been sufficient to overcome the gain 
in gas consumption and production. Con- 
sequently, the declining trend in ratio of 
reserves to annual production continued 
and currently is at a 20-year low of 17.6 
years. The individual value of reserves to 
production in itself is not significant, but 
if the declining trend continues the indus- 
try will find it difficult to meet future dc- 
mands for gas. 

Of the 21.3 trillion cubic feet of addi- 
tions to gas reserves, 8.5 were in Texas, 8.3 
in Louisiana, and 1.9 in Oklahoma, and 
the majority of the remainder was in New 
Mexico, West Virginia, and California. 


STORAGE 


The continuing interest in the develop- 
ment of underground gas storage plays an 
important role in the growth of the gas 
industry. This growth would not have been 
possible without the use of large volumes 
of gas storage facilities as part of the major 
natural gas transmission systems, whereby 
gas is transported from large supply arcas 
to reservoirs close to major market areas, 
and stored until needed to supplement 
market requirements for load balancing 
and peak shaving operations. 

Underground natural gas storage con- 
tinued a 15-year uptrend in 1965; there 
were 293 storage reservoirs in 24 states for 
a total capacity of 4.0 trillion cubic feet 
(table 7). About 1.0 trillion cubic feet 
(table 8) were injected as input to under- 
ground storage which approximates the 
previous years’ injected volumes. 

The increase of 143.8 billion cubic feet 
in yearly storage capacity is a gain of 3.5 
percent over the 1964 figure, emphasizing 
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Table 5,—Estimated proved recoverable reserves of natural gas in the United States 
(Million cubic feet at 14.73 psia at 60° F) 


lE s a= = = == 
Changes in reserves during 1965 
—y—p— —ꝓ—ü—ũ—ö — — ———ü—ꝓß— —— — 


Discoveries 
of new Net change 
State Reserves Extensions fields and in under- Net pro- 
of December and re- new pools ground duction ? 
31, 1964 ! visions ! in old storage ? 
fields ! 

LL ا‎ Le o C s. 
prog s .... 1.881.365 66.062 95. 500 0 1,602 
Californian „„ 2,100,092 200,737 57,760 274 89,851 
Colored 333 8 9,058,707 218,912 107,675 13,860 621.719 
DERO vene sexs :129,258 82,015 851 112,323 
Indian. 179,501 5,81 30,920 6,605 

. E سے سے‎ eue رر‎ ,268 —1 , 055 32 4, x 
Kentucky. een 17,278,142 11,951 48,430 6,510 808. 629 

ludaha( e 1,094,355 44.05 20, 14.757 81, 
Michigan ^j"  ----7------------- 79,076,809 6,189,708 2,158,790 129 4,613,779 
اقم‎ EE 714.216 221.240 15,438 .820 
Montani Mad her 2,855,764 — 269. 136 70, 483 —9 183, 568 
Ne bras 2 , 596 440 12,036 30. 489 
77 i —3.694 2 11,028 
New you DUE ee ra دج سی‎ a s= M RE 15,354,435 879,548 79,084 —38,536 934.973 

North Daa ,489 3.447 860 1.457 i 
Ohi J 8 1,110,645 51.072 602 0 41.095 
homa OOOO ,421 48,030 5,600 36 ,909 40,123 
Pennsvlvanis eee eee 19,767,235 1,589,684 859.325 4,819 1,803,649 
JJC E 1.243.575 93'031 15.020 11.835 82.662 
i 8 118,855,055 6, 112,134 3.848, 672 5,802 6,704,403 
Virzini .d 1,519,403 —25,130 1.519 184 63.180 
West VILLIS د و‎ E gegen 82,180 4,102 420 0 4.226 
ccc ( 2,347,945 300.705 39.179 4.432 198.238 
Other Soi SE ê Se 768, 560 100,726 ; 4,736 266 , 766 
ß; 82 5.498 1.000 7.758 4:165 
PN سیر و‎ Hir 281,251,454 14,775,570 6,548,709 150,483 16,252,293 

Reserves as of December 31, 1965 
Ee 
Under- 
Nonasso- Associated’ Dissolved * ground Total 
ciated * storage ° 

VVV] 1,878,447 0 106,878 0 1,985,825 
California « ھکر کات کک کک‎ ee ee 1,978,943 86,990 179,052 24,027 2,269,012 
i i یی ہم‎ 8.208.491 1.641.245 $8,771,619 216.080 8.832.435 
Illinois "e 1,418,047 66,004 221,129 6,416 1,711,596 
am 86 149 0 83:223 175.302 209.674 
f... 78ء و‎ 502 573 18,166 58,124 12,365 
FI 15,921,055 399,879 176.139 99,931 16,696,404 
J. 8 968,517 63 , 636 59,981 1,092,194 
Miehigaee n 68,730,464 8,965,518 6,114,334 841 82,811,157 

VVV 108.141 281 52 510,489 
Monta VVV 1,445,248 177,638 844,109 6,457 1,973,447 
VVV 373,440 201477 83.195 — 118,740 595.852 

۱ : ۱ 8,166 ا ga e Be‏ ا ای 
Curtin yas 11,728,486 1,925,716 1,697,973 „ S eng‏ و NE Tork. Srna oe‏ 
TCF 6.875 317,884 796,465 9 1.121224‏ 
Gh Ed 2 238.942 0 92,661 428 ,284 154,831‏ 
Penyen e= S= amupa eege 15,527,864 2,751,488 1,989,960 138,102 20,357,414‏ 
Tas MASS ( 780.903 0 16:547 509.579 1.257.029‏ 
Utah PTT 82, 822, 443 24,906,235 12,805,937 82,145 120,616,760‏ 
Virginia "ee 851,438 356,782 229, 540 1,096 +5‏ 

eng , 0 : 
Wren 5 8 2.978.828 0 60.848 — 354.557 — 2,494.028 

;ͤ ° 359,169 : ,T03, 
CCC 3,161 251 157 0 21.281 141,806 201,908 
CC 218,816,274 41,856,711 28,206,692 3,090,246 286,468,923 


` Excludes 
3 gas loss due to natural gas liquids recovery. ۱ 
ina difference between gas stored. in and gas withdraws from underground storage reservoirs, 
Net o adjustments and native gas transferred from other reserves categories. . 
undergro üction equals gross withdrawals less gas injected into producing reservoirs. Changes in 
ound storage and gas loss due to natural gas liquids recovery are excluded. Fourth quarter 
* Incl estimated in some instances. 
T cludes offshore reserves. ۱ 
d cludes Alabama, Ar izona, Florida, Iowa, Maryland, Missouri, Tennessee, and Washington.. 
the shi rd not in contact with crude oil in the reservoir and free gas in contact with oil, where 
ip ee ction of such gas is not significantly affected by the able of crude oil. 
i oir 


Source; Committee on Natural Gas Reserves, AGA. 
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Table 6.—Gross withdrawals and disposition of natural gas in the United States 


(Million cubic feet) 


State 


1964: 


Kentucky 


Louisiana 


Maryland 


Michigan. 
Mississippi 


Montana. 
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New York . 
North Dakota 


Ohio 
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West Virginia 
Wyoming. 
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Other States 
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—— op e — 


Gross withdrawals 


From gas 
wells ! 


70,500 
3,682,200 


8,035,200 


From oil Total: 
wells 
3.100 11.900 
41,900 100, 800 
625,800 914,500 
74,500 146 ,000 
6 , 800 7,900 
2,500 2,600 
40,800 781,000 
6,500 71,000 
808,400 4,490,600 
3 1.400 
12,600 33,700 
88,600 216,600 
7,500 26,300 
5,100 12,600 
296,600 888,100 
100 8,200 
44.900 45,900 
6,000 37,600 
494,500 1,415,600 
2,500 82,300 
1,698,100 7,580,700 
52,300 98,000 
3 1.600 
2, 500 202, 900 
83,100 258, 500 
400 2, 500 


Marketed 
production ? 


4,405,100 17,440,300 15,462,143 


3,900 12,800 
46,500 104,000 
612,400 905,000 
79 , 800 155,200 
6,500 1,500 
2.300 2,400 
40,700 806 , 800 
6,400 79.100 
852, 000 4,164,300 
12,200 36,900 
84.900 198,200 
1,600 29 , 800 
4,900 12,100 
320. 600 956, 500 
300 3,340 
45.200 48,000 
5,100 35,900 
493,700 1,414,000 
2,800 84,900 
1,688,400 7,740, 600 
46,900 92,100 
SE 3,152 
2,700 201,500 
72, 800 258,900 
900 3,700 


4,439,500 17,963,100 16,039,758 


Disposition 


Repres- 
suring 


—— — 


973.676 


1,638,161 


—— MÀ 


—— — 


==... 


-———  حص‎ 


===. 


Vented 
and 
flared * 


ee 


E ee 


-- 
es" 


1 . 
: i from the annual Bureau of Mines Supply and Distribution, Natural Gas SONIS 
arketed production plus quantities used in repressuring, vented and flared. 


ery, 


3 . 
3 gas sold or consumed by producers, 
osses in transmission, quantities added to stora 


4 : : 
Partly estimated; includes direct losses on producing properties and residue blown to 


* Alabama, Arizona, Florida, Missouri, South Dakota, and Tennessee. 


including gas loss due to natural gas li 
ge, and increase of gas in pipelines. 


quids recov: 


the air. 
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the continued efforts of industry to supply cyclic gas demands. In addition, 15 new 
natura! gas throughout the United States. projects were under construction which will 
Approximately 80 percent of the Nation's add at least 275 billion cubic feet of stor- 
Bas storage is concentrated in the Appa- age capacity. 

lachian and Central Plain States utilizing About one-eighth of the current under- 
depleted gas fields. This trend undoubtedly ` ground gas storage has been developed in 
will continue because the economics are in petroleum-barren aquifers (water-bearing 
favor of such Storage to meet inherent beds), geologic domes, or anticlines in 


Table 7 Underground storage statistics, December 31 1965 
(Million cubic feet at 14.78 psia at 60° F) : 


Total gas in Total reser- 
Number of Number of storage reser- voir ca acity 


State pools active wells voirs (million (million 
cubic feet) cubic feet) 
Arkansas. * x Ape 6 26 16,343 24,027 
California L — bi de حا‎ 6 145 144,555 283,318 
Colorado IA A 2 22 5.048 8,061 
Inos SS ech ENER 17 697 164496 339,956 
BEEN saca E ےت سک یں‎ we 20 644 45,216 58,140 
be — ا رکا‎ : 5 168 115,066 160,695 
Kansas _ "Sq en A See bce ss 16 742 85,915 103,417 
Kentucky yz Pyar ayy ےت‎ 16 560 47,978 67,518 
WW = ہے ہے‎ ros ۱ 1 8 341 1,000 
Michigan... : 27 1,844 278 , 023 555,783 
Mississippi 2 23 5,951 6,943 
Issouri _ _ ` e Ee Ce d 2 62 25,927 10,000 
Montana . 5 136 81,558 155,637 
Nebraska "7" 1 14 3.059 39,270 
New _ ..... — ور‎ 3 34 2,164 57,802 
New York 15 723 88 , 402 108 , 823 
PFF 7 2 658 335,265 499,700 
pklahoma _ _ _ _ 10 96 121,561 252,780 
Pennsylvania IDA ETA 67 2,098 481,653 697 ,481 
en Z=: 15 149 63,782 96,641 
URS Oxo Mere ید‎ Ñ 1 " 1,036 1,058 
Washington . 1 20 813 20,000 
¢ Virginia. — ^ 77 RCE ید‎ es 36 1,244 319,531 415,220 
3223. Sch کی‎ 2 9 18,336 62,628 
OEE نے ےر کس مھ‎ 293 12,125 2,458,019 4,085,898 
Source: AGA 
Table 8.—Natural 825 stored underground in and withdrawn from storage fields 
(Million cubic feet) 
1964 1965 
P مم‎ CREE dE 
State Total Total Net Total Total Net 
stored withdrawn stored stored withdrawn stored 
T T — — e e 
Sie B 1.544 915 629 1.247 973 274 
ald pee سے دہ موک‎ 12,482 61,580 10,902 64,304 50,070 14,234 
C 3.816 2.516 1.300 5.104 82 5,022 
Ning 6ک‎ nee و‎ 438 388 50 568 446 122 
ndang eee. 49,135 31,753 17.882 65,276 35,749 19,527 
V 23.293 11,932 11,361 28,884 18,227 5,657 
رم‎ NE 39.595 27.569 12,026 35,092 33,276 1,816 
Kentueiir 7-------- 42,521 88,509 4,012 45,860 88,278 7.582 
EY e 19,322 15,710 8.552 24,712 17,285 7,427 
Misisippi "e, 170,088 163,649 16,389 197,553 189,151 Se 
Misso F : 8,972 572 4,051 ' p 
Montan 7.117 5,179 1,938 7,150 5,204 a ane 
Nebraska 16,990 5,660 11,330 18,876 6,839 81 
„ E 5,119 2,025 8,094 8,749 2,868 888 
New Mexico c 794 1,097 —808 868 1,536 —66 
F 6, 538 5,045 1.493 6.556 9.242 —2,686 
York. 88,414 33,434 4,980 89,638 38,265 1,878 
Oklahoma e 130,900 123,005 1.895 140,530 125,067 15,463 
o 21,851 22 , 488 —63 24,797 20,712 4,085 
Tep Vania || 777777777 196,610 179,333 17,277 194,379 200,887 SE 
Uh. 845 24.978 4.867 28, 185 
West Virginia „„ 674 7 147.523 141 150 6 378 
SE 7 5,072 71 ; , ' 
Wyoming SCH 4 1 —1,591 6,802 , 9 5,003 


Total 1.009, 302 128,804 1,077,980 959,865 118,115 
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Figure 4.— Trends in net gas stored underground in U.S. storage fields. 
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NATURAL GAS 


Table 11.—Average value of natural gas 
in the United States 
(Cents per thousand cubic feet) 


——— D Lor EE 


At wells At point of 

State (estimated) - consumption 

1964 1965 1964 1965 
Alabama.. 10.9 12.7 53 49.5 
Alaska. 27.6 24.8 71.7 76.1 
Arizona. 12.0 12.1 46.0 47.7 
Arkansas. 15.6 15.6 34.0 32.9 
Caliſor nia. 30.1 30.9 58.1 61.5 
Colorado 11.9 12.9 44.2 41.6 
Connecticut. |... ____ ---- 157.4 153.4 
eaware. |... Lan LL ---- 90.7 92.7 
District of Columbia --.- 141.0 188.5 
Horidaa . 13.5 12.9 54.7 48.4 
ff. EE -... 63.1 61.6 
Idaho... و‎ .- 61.8 56.9 
Illinois. 11.6 11.7 73.6 72.5 
Indiana. 23.6 23.6 61.9 61.9 
DNE es E ..-.. 55.3 69.0 
Kangas. 12.6 13.3 31.3 31.6 
Kentucky 23.7 23.6 54.8 54.4 
Lousiana |... . . ..- 19.1 18.2 28.9 286 
Maryland.. 26.7 25.2 128.8 118.3 
Massachusettsa... | ---- 161.9 148.5 
jchigan. 25.4 25.1 81.4 79.5 
Minnesota -... 64.3 64.5 
Mississippi—— 17.4 17.3 33.7 32.8 
issouri. س7800‎ 24.8 24.5 58.0 55.4 
Montana 7.8 8.2 46.0 46.9 
Nebraska 15.4 14.6 46.9 47.5 
Nevada... ۔۔۔۔ جو‎ 65.4 64.9 
New Hampshire ۔۔۔۔‎ 155.7 161.6 
New Jersey ---- 184.4 136.1 
New Mexico. 11.7 11.8 25.1 25.0 
ew Tork 81.0 80.8 112.2 115.5 
North Carolina. ---- 77.2 70.8 
North Dakota 22.1 16.0 41.6 42.8 
„ 23.9 23.6 71.2 171.8 
Oklahoma 12.7 13 8 25.7 28.2 
Hrecoan: U. ۔۔۔۔‎ 73.3 71.6 
Pennsylvania... 27.8 26.7 82.9 81.6 
Rhode Island. -... 151.5 150.1 
uth Carolina .... 62.7 58.9 
South Dakota . 61.9 66.1 
enness et. 19.5 19.0 48.6 48.1 
Ss... 12.5 12.9 22.8 21.8 
[h u u o... 13.7 12.5 42.0 42.8 
Vireini— 29.9 29.9 96.6 94.9 
Washingtoen. — 62.3 63.9 
West Virginia 25.1 23.6 56.1 53.7 
ص0000 .رن‎ ---- 83.9 82.6 
Wyoming. 12.9 18.5 26.5 27.0 
Total. 15.4 15.6 51.9 52.2 
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which no commercial quantities of oil or 
gas had been produced prior to the storage 
operations. This new trend to aquifer 
storage developed because of the limited 
availability of depleted oil or gas fields in 
the proximity to large consumer areas. 
Pipeline companies have implemented 
aquifer storage along their transmission 
lines to meet fluctuating needs of their 
system. Of a total of 37 aquifer gas storages 
in 1965, over 50 percent was centered in 
Illinois and Indiana. 


IMPORTS AND EXPORTS 


Imports of 457 billion cubic feet of gas 
from Canada and Mexico increased 3.3 per- 
cent above volumes transported in 1964. 
Canada provided 70 percent of the imports 
received in the Pacific Northwest and Mid- 
wcst market arcas. 


Exports of gas to Canada and Mexico 
totaled 26.1 billion cubic fcet compared 
with 19.6 billion in 1964, These volumes 
supplied spot markets in these countries by 
the existing U.S. pipcline system from the 
most feasible sources of supply in Louisi- 
ana, Texas, and New Mexico. 


VALUE AND PRICE 


The average value of natural gas at point 
of consumption was residential, $1.05; com- 
mercial, $0.77; and industrial, $0.30 per 
Mcf. The average value for total gas con- 
sumption was $0.52 per Mcf, and 15.6 cents 
per Mcf at the wellhead, excluding taxcs; 
for an aggrcgate value of marketed produc- 
tion of $2.5 billion. 


LEGISLATION AND GOVERNMENT PROGRAMS 


DOMESTIC 


Permian Basin Decision.—The Federal 
Power Commission (FPC) August 5, 1965, 
decision fixed gas producer rates for inter- 
state sales for resale in 3 of its 23 pricing 
"Tea These three areas include the south- 
‘ast corner of New Mexico and southwest- 
tm Texas and supply 10 percent of the 
Nation's natural gas. The dual price system 
was based on national costs, including a 
12 percent rate of return. The Commission 
*t the following ceiling prices: 16.5 cents 
per Mcf for new gas well gas, nonassociated 
gas placed under contract since January 1, 


235 - 818 O - 67 - 21 


1961, in the Texas portion of the Permian 
Basin; 14.5 cents per Mcf for pre-1961 gas 
including gas well gas, oil well gas, and 
residue gas in Texas (including production 
taxes); 15.5 cents per Mcf for new gas well 
gas in New Mexico plus production taxes, 
and for all pre-1961 gas in New Mexico, 
13.5 cents per Mcf which includes gas well 
gas, oil well gas, and residue gas in New 
Mexico. 

The Commission also set a minimum 
rate of 9 cents per Mcf for Permian gas of 


* Oil and Gas Journal. V. 68, No. 32, Aug. 9, 


1965, pp. 51-55. 
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Table 12.—Gas wells and condensate wells in the United States 


ROM ELM IMEEM ucc یچچ‎ CVM PETI M orc ar 


Completed 


Producing Co 


mpleted ucing 
State during 1964! Dec. 31, 1964 during 1965! Dee. 65 
—— N sate during 1964! Dec. 81, 1964 during 1965! Dec 81, 1965 


EEN 


Tm mU mA oe a salem EEN 


Oklahoma... 
Pennsylvania 


S 
e ee Se 
سس او وہ‎ / 701000 Cus: 


CCT 


Utah....... 
J مو‎ c ed uci 
West Virginia 
Wyoming 


CFC 


CCC 


CTT 


standard quality. The ceilings set by FPC 
apply only to the 336 producers who were 
parties to the Permian proceeding insti- 
tuted in 1960. The new prices will apply 
to all gas dedicated to the interstate mar- 
ket while applicable area prices are in 
effect. The FPC decision was expected to 
result in producer refunds of $33.6 million 
in excessive rates collected since 1957. 


FOREIGN 


Italy.—The Italian Government is striv- 
ing to find new sources of natural gas 
energy to meet increasing demand in face 
of declining gas resources in the Po Valley. 
In an attempt to maintain its present gas 
consumption pattern and to provide market 
expansion in consumption, the Government 
signed an agreement in 1965 with Esso 
International, Inc., to import Libyan LNG 
as their primary gas source. A few gas dis- 
coveries were made in Sicily and southern 
Italy in 1965, but they were not of sufficient 
magnitude to improve the country’s dwin- 
dling gas reserves. 

The Ministry of Industry and Trade 
introduced in Parliament a bill providing 
for the exploration and drilling for liquid 
and gaseous hydrocarbons in Italian coastal 
waters of the Adriatic and Mediterranean 
Seas. Ente Nazional Idrocarbui (END has 


4 uu € 3 
6 | | 10 |  ..... 
48 515 44 i e 
123 950 62 d 
70 560 53 d 
17 25 8 E. 
2 280 10 A 
219 7,174 206 118 
194 5, 320 171 8 
538 8.260 542 es 
53 198 % 226 
18 435 15 m 
16 869 10 734 
245 1 30 ; 8,010 
0 U 
45 1 den 18 LIR 
` 288 7,160 268 r^ 
464 6,818 ies 
358 14.120 286 Ku 
1.328 4 : 23,748 
1,328 22,995 1,343 "148 
12 100 el 99 
600 
652 17.960 695 8 
51 610 58 
680 
4,855 103,084 4,724 111. 


stressed the need for this bill to revise the 
1957 search law relative to onshore gine 
tion, particularly the limits of size, ore 
tion, and royalty rates and in relatio e 
to proposals for offshore work which vius 
make exploration more attractive to Seale 
companies. ENI has also requested pe sale 
sion to form joint ventures سا‎ aia 
exploration with Italian or foreign pr! i 
firms to implement the State فا‎ 
1965-69 exploration program Poo re 
expenditures of around 250,000 mi vien 
(U.S. $400 million) during the peri Ge 
cluding 170,000 million lire (US$272 
lion) abroad. 

a ie September 1965 a 
Dutch North Sea Act was passed; this g e 
the Government the right to acquire Kë 
50-percent interest in any کت‎ de 
petroleum discovery. Under the a only 
Government would pay the operator x 
for its share of the cost of Speed 
discovery well, giving no E 
dry hole costs, survey work, lease Sen 
and rentals. Also included in the ein 
ment's share of profits would 1 j 
payments and corporate taxes, whi ticipat 
account for more than half of a par i 
ing company's remaining share of p 
June 27, 


5 Oil and Gas Journal. V. 64, No. 26, 
1966, pp. 107-108. 
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The 30 oil companies that have been 
reported to be interested in acquiring 
licenses for exploration are taking a close 
second look at operations in Netherlands 
waters in view of the poor profit picture in 
comparison to similar ventures off other 
North Sea countries. 

The United Kingdom and West Ger- 
many have already issued exploration and 
production licenses in the North Sea, and 
drilling is underway; however, the Gov- 
ernment of the Netherlands has failed to 
pass the necessary legislation or issue 
licenses. While the Netherlands hesitate, 
other nations are developing their resources 
and the potential outlet markets for Neth- 
erland gas are shrinking. The longer the 
Netherlands delay, the less attractive their 
North Sea province becomes under the pre- 
sent laws. 

United Kingdom.—In May 1964, the 
British Government passed legislation to 
govern petroleum regulations for opera- 
tions in the North Sea. Under the U.K. 
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Petroleum (Production) (Continental Shelf 
and Territorial Seas) Regulations, two 
kinds of licenses were established.’ One, a 
3-year nonexclusive exploration license, is 
limited to preliminary exploratory work 
and restricts depth of well drilling for such 
purposes. The other license, the produc. 
tion license, is exclusive and permits the 
drilling and production of oil or gas. Both 
licenses are only issued to British national 
residents, or to companies incorporated in 
the United Kingdom. 

One of the U.K. offshore areas designated 
in accordance with the terms of the Con- 
tinental Shelf Convention of 1958 covers 
100,000 square miles and is gridded into 
blocks of about 100 square miles. The 
blocks are bounded by lines of latitude and 
longitude except where they are near the 
coast, where they are of irregular da 
Operators may apply for any number 
licenses. Licensees have the right to the 
original license area for 6 years and phu 
tion on not more than half the orig 
area for a further 40 years. 


WORLD PRODUCTION 


In 1965 the United States, U.S.S.R. 
Canada, and Mexico were the leading coun- 
tries in world marketed production of 
natural gas. The relative growth for the 
period 1961-65 is presented on logarithmic 
scale in figure 5. The Netherlands recorded 
the largest gain over the previous year, 59 
percent, an increase of 32 billion cubic feet. 
Both Algeria and Nigeria experienced a 54- 
percent yearly increase in marketed gas 
production in 1965. 

Recent offshore discoveries in the British 
scction of the North Sea have assured the 
United Kingdom substantial resources of 
indigenous low-cost energy for the first 
time, which will provide lower production 
costs for many industries, and will eventu- 
ally have an effect on the energy patterns 
of the United Kingdom and some of the 
surrounding countries. Exploration and 
development drilling progressed slowly in 
1965, but they probably will be expanded 


WORLD 


Netherlands.—Netherlands' known proved 
natural gas reserves of 40.9 trillion cubic 
feet at the end of 1965 ranks it as the lead- 
ing European and one of the major world- 


during 1966 when equipment s 
more available and the discovery 1 
delineated. The largest reported Bri 
North Sea discovery was a 1965 d 
Shell-Esso on block 49/26, which in W 
1966 produced gas in commercial quar 
ties. The companies have not divul eg 
size of the structure; however, o : 
potential estimates range from l. 
3,000 million cubic feet per day. 7 

This and other offshore developments 
the U.K. North Sea search are ا‎ 
to the U.K. future supply and 5 
situation. At present around 1 d s 
feet of town gas is consumed و‎ m 
is reasonable to assume that natu E 
would, based upon present 22 ad 
ply this daily requirement. However, 0 
eral years lead time would رو‎ 
develop adequate production 2 


tion systems to replace the town £95 

supply. 

REVIEW ۲ 
Te- 

wide natural gas areas. These pro 


serves will support Netherlands gas P 


18. 
* Petroleum Times. V. 71, No. 1788, Feb. 
1966, pp. 243-244. 


* Estimate. P Preliminary. 


* Revised. 


NA Not available. 
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Table 14.—Marketed production of natural gas by countries at 60° F (15.569 C) and 
normal atmospheric pressure ' 
(Million cubic feet) 
Country ! 1961 1962 1963 1964 1965 » . 

North America 
Barbados. 109 120 128 94 102 
Canadlae. , 0 655,738 ۲ 946,703 1,111,478 71,317,718 1,324,149 
Mexico EEN 881,027 r 3992 ,444 r 423,371 r 485,044 493,157 
, 29.375 30,018 r 29,865 r 38,452 52,710 
United States. 13,254,025 18,876,622 14,746,668 15, 462, 667 16,039,753 

South America; 
Argentin nan. 87,937 110,090 125,564 r 139,987 NA 
7 8 19,663 19,082 r 18,801 19,844 25,495 
NN TEE 95,120 132 , 844 192,402 235,166 231,931 
Colombia. 16.950 22,398 21,725 29.452 14,492 
|o ORARE A a S 33,710 35,151 37,353 45,134 44,335 
Venezuela... ....... 773 200,184 214,254 230,190 250,902 264,002 

pe: 
0بج(‎ 0330٦ 58,073 61,013 63 , 406 65,827 64,329 
Czechoslovakia. 167,971 187,533 r 206 ,939 215,859 228,809 
EE 151,951 176,886 r 181,375 r 189,623 190,369 
Germany, Weste 17,960 23.007 34,148 54,368 82,878 
Hungary) ))) 12,078 12,692 22,834 29,250 41,323 
SEH RSE 256,116 266 , 860 271.227 286,778 291,187 
Netherlands (deliveries). ). r 15,450 r 16,941 r 20,041 r 28.550 60,496 
ill 8 26,956 29,531 35,275 45,930 51,431 
Rumania... 268,603 329, 805 376,970 426,073 480,179 
VVT 2,272,788 2,806, 464 3,414,780 4,051,683 4,814,280 
United Kingdom_ اب ال‎ ..-.. 106 115 153 172 NA 
" e avi EEN 2,566 8,557 7,131 10,224 12.317 
Algeria (Sahara)................... 8,615 13,189 r 14,902 t 29,994 65, 038 
Gabon, Republic oll... 249 328 321 353 386 
p 339 r 369 r 436 r 443 425 
Nigeria a u ua sS Et r 10,943 r 17,179 22,106 36,333 79, 438 
7 DT سنا مجر پا کے‎ ct EENG 25 26 272 293 301 
Bun 11,9 ٦ 8,005 2,990 r 7,390 6,460 e 7,500 
Burma n) 560 672 597 NA NA 
Indonesia 222 95,577 101,212 104,421 NA NA 
/// EN MO UR KORR, 104,221 107,161 108,511 122,485 123,682 
PRG و رو‎ 8 23,713 NA NA NA NA 
Jeraei l. r 99 r 284 r 366 1,069 2,105 
Japan پ‪پ‎ ۹َ ۸۷٣:٣٤: 70 35,464 45,122 63,243 69,368 43,964 
F o tke پ‌ ‌ چ, پ‎ | A ee 43,972 65,867 72, 305 11,076 68,314 
Pakistan 84,665 42,076 49,459 69,100 61,000 
KEE 1,383 1,433 1,890 6,322 11,557 
Oceania: 

Australia.. . LLL L l.l... 12 56 96 106 144 
New Zealand.._____.............. 5 4 8 5 5 


' Natural gas is produced in China, mainland, Ecuador, and India, but there is no recent informa- 


tion available. 
? Total production. 


Nore: The data relate, as far as possible to natural gas actually collected and utilized as fuel or 
raw material. They exclude gas used for repressuring, as well as gas flared, vented, or otherwise 
wasted, whether or not it has first been processed for the extraction of natural gasoline. 


For countries reporting in the metric system, the following conversion factor will be used: 


m? at 32° F (0° C) 


x 37.32 = fO at 60° F 


(ft? at 60" F X 0.026795 = m? at 32° F). 


Don of over 1 trillion cubic feet per year 
for the next 35 to 40 years, based on an 
anticipated gas demand of ultimately 500 
billion cubic feet per year, permitting an 
equal volume of natural gas for export.“ 
The 1959 gas discoveries in the north- 
eastern portion of the Netherlands in Gron- 
ingen Province have been further devel- 
oped and defined and at yearend totaled 
390 trillion cubic feet. Intensive explora- 


Don for natural gas has been in 


progress 


also in other parts of the country, particu- 
larly in the northwest. The composition 
of the average Groningen gas shows it to be 
lean with a content of 82 percent methane 
and 2.7 percent ethane, while the remain- 
ing 15 percent consists of 14.0 percent 
nitrogen and 1.0 percent carbon dioxide, 
with a trace of helium. Gross heating value 


? American Gas Journal. V. 193, No. 7, June 


1966, p. 52. 
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Figure 5.—World marketed production of natural gas, 1961-65 
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of the gas is 890 British thermal units (Btu) 
per standard cubic foot of gas. 

France.—The new French prototype 
tanker, the Pythagore, a 185-foot, small- 
scale, prototype, refrigerated tanker with 
a cargo tank volume of 21,200 cubic feet 
has completed several trial transocean ship- 
ments of liquid hydrocarbons. This unique 
French-developed ocean transport tech- 
nique of Gazocean of Paris is based on a 
light hull-hugging container of waffled steel 
plates, 1 millimeter thick instead of the 
conventional massive pressure vessel-type 
tank used in the 100 or so refrigerated 
oceangoing tankers now in operation. 

The key to this integrated tank tech- 
nique is an assembly of corrugated, thin, 
low-carbon, stainless steel plates that are 
lapwelded together to form a steel mem- 
brane which follows the shape of the hull 
closely, utilizing the ship's hull for support, 
and providing much greater cargo capacity. 
Building costs are estimated to be 20 per- 
cent cheaper than the conventional self. 
supporting tank design, because the volume 
of cyrogenic alloy required for structural 
strength and tightness is reduced. Mem- 
brane tanks can be cooled quicker and 
easier, hold more cargo per unit size, and 
reduce boil off because of the reduction in 
metals. Cost reduction in tanker construc- 
tion and operation will enable shipments 
of LNG to become more competitively 
priced in far-off markets and bring the 
natural gas liquefaction process within 
economic reach of small, developing coun- 
tries rich in natural gas but unable to 
develop such resources because of remote- 
ness to markets. 

For example, the competitive cost of gas 
in the United Kingdom is 50 to 55 cents 
Per million Btu. Developers of the Pytha- 
gore claim a tanker of 40,000-cubic-meter 
Capacity is required to obtain basic econo- 
mics inherent in this design which could 
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transport LNG from Venezuela to the 
United Kingdom for about 28 cents per 
million Btu. 


United Kingdom.—The discovery of natu- 
ral gas in the North Sea by the British 
Petroleum Co. 46 miles off the Eastern 
Coast was the key gas British development 
in 1965.° This discovery was responsible for 
the request for 137 production licenses 
which brought the number of total produc- 
tion permits in the North Sea to 90 and 
nonexclusive exploration licenses to 17. 


Early in 1966, The British Petroleum Co. 
and the British Gas Council agreed on a 
3-year contract for 100 Mcf per day for 6 
to 7 cents per Mcf; and for at least 50 Mcf 
per day to be supplied for 15 years at a 
negotiated price as well as that for any 
other North Sea production. In the spring 
of 1966; The British Petroleum Co. plans 
to construct a 16-inch $13.5 million sub- 
marine pipeline from the area to the coast 
with a capacity of 200 million cubic feet 
per day. 


Italy and Spain.—In November 1965, Jer- 
sey Standard Oil Company signed 20- and 
15-year contracts with Italy's ENI and 
Catalona de Gas of Spain for a continua- 
tion of the uptrend in tanker movcments 
of LNG.” Italy will be delivered an aver- 
age of 235 million cubic feet per day and 
Spain 110 million cubic feet per day. Jer- 
sey will construct a hugc liquefaction plant 
at its Marsa el Brego Libyan Coast termi- 
nal and a gasification plant at La Spezzia 
in Italy and Barcelona, Spain. It is rcported 
the price for the gas will be below that for 
Algerian gas landed in United Kingdom or 
France. 


- 


* Page 41 of work cited in footnote 7. 
° World Petroleum. V. 12, Mar. 15, 1966, p. 
146. 


1 Oil and Gas Journal. 
15, 1965, p. 143. 
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GENERAL 


Reflecting the continued growth in the 
demand for natural gas, production of 
natural gas liquids in 1965 totaled 18,545 
million gallons, exceeding the production 
of the Preceding year by 4.5 percent and 
establishing a new peak. Natural gas liq- 
Uds are products obtained from natural 
1 Plants, cycling plants, and frac- 
1 after separating the natural gas. 
en In these products are ethanc, the 
11 Petroleum gases propane, butane, 
^e j ae butane mixtures; isobutane 
the out E e Bases. Also included in 
E 8 of these plants are the natural 
GE Plant condensate and finished 

ucts such as gasolines, special naph- 


SUMMARY 


thas, jet fuel, kerosine, distillate fuel oil, 
and other finished products. 

The total value of the natural gas liquids 
at plants in 1965 was $911,603,000, an in- 
crease of $85,211,000 or 10.3 percent. The 
average value per gallon produced was 4.9 
cents, as compared with 4.7 cents in 1964. 

Shipments of liquefied petroleum gases 
and ethane for fuel and chemical uses 
totaled 12,897,000 gallons in 1965, an in- 
crease of 3.6 percent for the year. Natural 
gas liquids uscd as blending material in 
motor fuel (excluding finished gasoline 
and naphtha) totaled 9,442 million gallons 
in 1965 as compared with 8,977 million in 
1964, a gain of 5.2 percent. 


SCOPE OF REPORT 


| Seed on natural gas liquids are col- 

' by the Bureau of Mines from reports 
natural gasoline plants, 
and fractionators that 


Stocks, and distribution is ob-‏ دہ 
bor ds monthly reports. Annual re-‏ 
dichos 15 data on type of plant, pro-‏ 
of gas e ue of Production, and volume‏ 
Mine Reports submitted to the‏ 
cept the 4 1 all natural gas liquids ex-‏ 
mpfer. 1 volume recovered at pipeline‏ 
Plans ^i eee and gas dehydration‏ 
of little p Tecovery is considered to be‏ 
State ( ‘nificance in the national and‏ 

Otals. Plant condensate is included 


in the category of natural gas liquids. Field 
condensate, however, is reported with crude 
oil and is excluded from the total for na- 
tural gas liquids. Liquid refinery gases and 
cthane produced at petroleum refineries 
are not natural gas liquids, but to obtain 
complete distribution information on lique- 
fied gases, the sales data shown in this 
chapter cover the products of natural gaso- 
line plants and petroleum refineries. 

Data on shipments of liquefied petroleum 
gascs are collected by the Bureau of Mines 
from annual reports received from all pro- 

1 Mineral specialist (petroleum), Division of 


Petroleum. D" 
? Survey statistician, Division of Statistics. 
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ducers and distributors and from most of 
the dealers that sell more than 100,000 
gallons of LP gases annually. The reported 
sample of dealer shipments is expanded by 
Petroleum Administration for Defense 
(PAD) districts on the basis of the domestic 
demand in the districts. 

Data on shipments of LP gases used as 
fuels or chemicals include data on ethane 
and liquefied gas produced at natural gaso- 
line plants and at petroleum refineries; 
they exclude however, data on LP gases 
blended into motor fuel. 

Liquefied gases and ethane, whether ob- 
tained from natural gas or from processing 
in refineries, are defined as follows: 

Ethane.—Includes all ethane, ethylene, 
and mixtures containing more than 50 per- 
cent of either. 

Propane.—includes all products covered 
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by Natural Gas Processors Association 
(NGPA) specifications for commercial pro- 
pane. 

ncludes all products 
covered by NGPA specifications for com- 
mercial butane-propane mixtures. 

Butames.—Includes all products covered 
by NGPA specifications for commercial 
butane, except those that contain 60 per 
cent or more isobutane. 

Isobutane.—includes all products covered 
by NGPA specifications for commercial 
butane that contain 60 percent or more 10. 
butane. 

Other mixtures of liquefied petroleum puc 
includes mixtures that cannot be classi- 
fied within the five classifications men 
tioned, such as mixtures containing les 
than 50 percent ethane but more than 50 
percent propane and butane. 


DISTRICTS 


The Bureau reports the production of 
natural gas liquids by States. Louisiana 
and Texas are also reported by districts. 

Louisiana is divided into an Inland dis- 
trict and a Gulf Coast district. The Gulf 
Coast district includes Vernon, Rapides, 
Avoyelles, Pointe Coupee, West Feliciana, 
East Feliciana, Tangipahoa, St. Helena, 
and Washington Parishes (counties) and all 
parishes in the State south of these. All 
parishes not included in the Gulf Coast 
district are in the Inland district. 

The Bureau of Mines producing districts 
in Texas correspond, with one exception, 
to groupings of the Texas Railroad Com- 
mission districts: 


Bureau of Mines districta 
Railroad Commission district 


Gulf Coast. Nos. 2 and 3 

West Texas. Nos. 7C, 8 and 8A 

East Proper. Part of No. 6 (East 
Texas field in Cher- 
okee, Smith, Up- 
shur, Rush, and 


Gregg Counties 
Panhandle ___No. 10 


Rest of State: 
North ___Nos. 7B and 9 
Central __No. 1 
South ___No.4 
Other East 
Texas. Nos. 5 and 6 (exclusive 
of East Proper) 


Refineries are also grouped by the 
Bureau of Mines into a set of refining dis- 
tricts. These refining districts may be com- 
bined to correspond with the dae 
originated during World War II by i 
Petroleum Administration for War, ca 


PAW districts (later changed to PAD dis 
tricts). ۱ 
PAD district Refining district 


1. East Coast—District of Colum: 
bia, Maine, New Hampshire, 
Vermont, Massachusetts, 
Rhode Island, Connecticut, 
New Jersey, Delaware, Mary- 
land, Virginia, North Caro- 
lina, South Carolina, Georgia. 
Florida, the following o 
ties of New York: € 
Tompkins, Chemung, and al 
counties east and north there: 
of, and the following counties 
of Pennsylvania: Bradford. 
Sullivan, Columbia, Montour. 
Northumberland, Dauphin, 
York, and all counties cas 
thereof. 75 

1. Appalachian No. 1—West 


Pennsylvania 
not included 
Coast district. 
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2. Appalachian No. 2.—The fol- 
lowing counties of Ohio: 
Erie, Huron, Crawford, 
Marion, Delaware, Franklin, 
Pickaway, Ross, Pike, Scioto, 
and all counties east thereof. 

2... Indiana-Illinois-Kentucky — In- 
diana, Illinois, Kentucky, 
Tennessee, Michigan, and 
that part of Ohio not includ- 
ed in the Appalachian dis- 
trict. 

2... Oklahoma-Kansas-M issouri— 
Oklahoma, Kansas, Missouri, 
Nebraska, and Iowa. 

2__Minnesota-Wisconsin-North Da- 
kota-South Dakota — Minne- 
sota, Wisconsin, North Da- 
kota, and South Dakota. 


3__ Texas Inland. و‎ except 
Texas Gulf Coast district. 


3__ Texas Gulf Coast—The follow- 
ing counties of Texas: New- 
ton, Orange, Jefferson, Jasper, 
Tyler, Hardin, Liberty, 
Chambers, Polk, San Jacinto, 
Montgomery, Harris, Galves- 
ton, Waller, Fort Bend, Bra- 
zoria, Wharton, Matagorda, 
Jackson, Victoria, Calhoun, 
Refugio, Aransas, San Patri- 
cio, Nueces, Kleberg, Kenedy, 
Willacy, and Cameron. 
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3__ Louisiana Gulf Coast—The fol- 
lowing parishes of Louisiana: 
Vernon, Rapides, Avoyelles, 
Pointe Coupee, West Felici- 
ana, East Feliciana, Tangi- 
pahoa, St. Helena, Washing- 
ton, and all parishes south 
thereof; the following coun- 
ties of Mississippi: Pearl 
River, Stone, George Han- 
cock, Harrison, and Jackson; 
and Mobile and Baldwin 
Counties, Alabama. 


3__ North Louisiana-Arkansas—Ar- 
kansas and those parts of 
Louisiana, Mississippi, and 
Alabama not included in the 
Louisiana Gulf Coast district. 


3__ New Mexico.—New Mexico. 


4__Rocky Mountain — Montana, 
Idaho, Wyoming, Utah, and 
Colorado. 
A West Coast—Washington, Ore- 
gon, California, Nevada, Alas- 
ka, Arizona, and Hawaii. 

Some data in this chapter are based on 
the Bureau of Mines refining districts, 
while others refer to the PAD districts. 
Maps showing the PAD and Bureau of 
Mines refining districts appear in figure 2 
of the Crude Petroleum and Petroleum 
Products chapter of the Bureau of Mines 
Minerals Yearbook. 


RESERVES 


i ere reserves of natural gas liquids in 
E a States totaled 8,024 million 
i din of December 31, 1965, according 
AE ates of the Committee on Natural 

۶ ds of the American Gas Associa- 
Kee Pared with 1964, there was a net 
"iin In reserves of 277 million barrels 
€ year. Although there were net 


decreases in the reserves of 13 of the 21 
States which are reported by the Commit- 
tee, gains in the reserves in Louisiana, 
Oklahoma, Texas, Ohio, and West Virginia 
more than offset declines in other large 
oil and gas producing States such as Cali- 
fornia, Kansas, Mississippi, New Mexico, 
and Utah. 


PRODUCTION 


E SE Of natural gas liquids rose 
is N eighth Consecutive year, continuing 
iit rend which began in 1959, The pro- 
pen 5 1955 aggregated 18,545 million 
nearly لسم‎ the preceding year by 
Product million gallons, or 4.5 percent. 
and eth On of the liquefied petroleum gascs 

ane, moreover, has been rising at 


a faster rate than has natural gasoline. 
This is readily understandable since im- 
proved processing methods, coupled with a 
strong demand providing an incentive to 
maximize yields of the liquefied petroleum 
gases and the ethane as well as the finished 
products from the liquids, has resulted in 
an increase in the production of these 
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NATURAL GAS LIQUIDS. 


materials. Propane, which represented 56 
percent of the liquefied petroleum gases 
produced in 1965, amounted to 5,708 mil- 
lion gallons, an increase of 4.8 percent over 
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the preceding year's total. Ethane produc- 
tion amounted to 1,116 million gallons in 
1965—132 million gallons, or 13.4 percent, 
more than in 1964. 


NATURAL GAS PROCESSED, YIELDS, AND DISPOSITION OF 
RESIDUE GAS 


The average yield of natural gas liquids 
per thousand cubic feet of natural gas 
processed was 1.346 gallons in 1965, about 
the same as in 1964. However, the total 
amount of natural gas processed increased 
595,975 million cubic feet or 4.5 percent. 

The disposition of the residue gas after 
the liquids have been extracted is indicated 
in table 5. Prior to 1962, the extraction 
loss per gallon of liquid was considered to 
be about 34 cubic feet. Subsequently an 
improvement in the accuracy of reporting 
the ethane component of the liquids made 
it necessary to revise the extraction loss 
factor. As a result the extractive loss per 


gallon expanded to 40 cubic feet in 1962 
and 1963 and about 40.5 cubic feet in 1964 
and in 1965. 

Residue gas, or the gas that remains after 
the liquids are extracted, increased to 
13,018,628 million cubic feet, a gain of 4.5 
percent. In 1965, 86 percent of the residue 
gas was marketed and 10 percent was re- 
turned to the field and used for repressur- 
ing or pressure maintenance. About 3.6 
percent was consumed as fuel in the plant 
which processed the natural gas to obtain 
the natural gas liquids. The remaining 0.3 
percent was vented or flared. 


DEMAND FOR NATURAL GAS LIQUIDS AT PROCESSING 
PLANTS AND TERMINALS 


Demand for natural gas liquids at plants 
and terminals in 1965 was 18,501 million 
gallons, compared with 17,682 million gal- 
lons in 1964, and, similar to the preceding 
year, 51 percent of the total was directed 
to refineries for use in gasoline blending. 
Shipments of natural gas liquids for blend- 
ing totaled 9,442 million gallons in 1965 as 
compared with 8,977 million in 1964. 

Other Uses.—Shipments of ethane for use 
in the manufacture of chemicals totaled 
nearly 1,114 million gallons in 1965, which 
was 13.2 percent greater than in the pre- 
ceding year. 

In addition to these materials there were 
other finished products shipped from na- 


tural gas processing plants during 1965. 
These aggregated 650 million gallons of 
which 69 percent was finished gasoline. 
Other finished products shipped were as 
follows: special naphthas, 5.3 million gal- 
lons; jet fuel, 4.7 million gallons; kerosine, 
54.9 million gallons; distillate fuel oil, 15.0 
million gallons; and other miscellaneous 
products, 122.3 million gallons for a total 
of 202.2 million gallons. 

An examination of the specific uses for 
the liquefied petroleum gases is available 
in this chapter under the heading "Ship. 
ments of Liquefied Petroleum Gases and 


Ethane.” 


VALUE AND PRICE 


The total value at the plants for natural 
gas liquids and ethane in 1965 was $911.6 
million, or an average of 4.9 cents per gal- 
lon. Table 11 shows a comparison between 
the years 1964 and 1965 of the production, 
value, and average price per gallon for the 


various natural gas liquids products. The 
increasing demand of the petrochemical 
industry for natural gas liquids for use as 
feedstocks and a tighter supply situation 
resulted in firmer market prices as shown 


in table 12. 
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Table 10.—Liquefied petroleum gas and ethane (LR gas) produced at refinerles for fuel and 
chemical uses in 1965 


(Thousand gallons) 
Ee 


States by Butane- Other Total 


Am propane e: 
petroleum district 1915 LR gas 


District 1: 


Propane Butane 


E 660009 rn ues 260,694 9,576 28,140 5,670 ا‎ 
West New York ......- 25,956 - —— 1,932 کے‎ 2392 
Pennsylvania 221.67 سے‎ 84 6,162 2 35 
West Virginia --------- 1000 .. un 336 —— 
r 508.326 9.576 30.492 12.432 500,06 
District 2: 
Hines 164.052 1.176 2.520 22.512 14155 
Indian 49,518 | | ------ 1.638 ------- 92.736 
Kansas 82.950 84 9,702  ------- 95 196 
Kentucky ....--...-..-- 31 9“%9?s r ð 22 56.994 
Michigan n 22 53.44 2.604 966 48.720 
Minnesota ? ____ .....--- 43,050 5,418 168 e 152.628 
FFT 150.612 —— 2.016 ------- 198.450 
Oklahoma 102.816 56,700 38,934 =  ------- š 
Total __ 681,618 63,378 57,582 23,562 0 
District 3: 
Arkansas -------------- i111 8 
ا ن‎ 
Louisiana: 
E 258.720 8.736 10.458 233.898 QU 
Inland ............ 882 1,302 8,400 =  ------- 
Total Louisiana 259,602 10,038 18,858 233.898 GE 
Mississippi“! 32.466 13134 | | ------  —— چو‎ 8.938 
New Mexico ------.---- el س‎ 
س‎ — ́l.;; 
Texas: 1.825,572 
Gulf 571.536 123,228 223.608 907,200 118.944 
Inland. ۃۃ 84.336 سس سے ہے‎ 00 84.608 —— 
516 
Total Texas 655,872 123.228 258,216 907.200 1,9445 
8 
i —— — — — 
District 4: 9,702 
Colorado 6.552 | | ...--- 3.150  ------- 10,374 
Montan 9.1999 .....- 1,176 ——— 90,034 
Utah ___-___-___.______ 19572 . Locos 462 -----25 90,286 
Wyoming 6720 — ------ 12,894 672 ` 
60,396 
259 5 POUR suae E acr oe 42.042 — 17.682 612 922 
k وس تس‎ an 
Grand total ___ 219,996 $ 488,922 $1,308,426 4,487,112 


1 Excludes Pennsylvania. 

2 Missouri, North Dakota, and Wisconsin included with Minnesota. 

3 Includes ethane production. 

* Alabama included with Mississippi. 

5 Includes 21,546,000 gallons of isobutane used in petrochemical. 

* Includes 378,470,000 gallons of ethane of which 345,156,000 gallons were produced 


in Texas. 


STOCKS 


: ges ds . e leum 
Large increases in inventories of natural Underground stocks of liquefied petro 


gasoline and isopentane and liquefied pe- gases rose to 919 million gallons an in- 
tocum Bases and ethane at plants and crease of 37 million gallons or about P 
terminals slightly offset the shrinkage in Over the decade, stocks d š 


inventories at the refinery level so there 
was a small net increase of nearly 8 million 
gallons in the volumes of natural gas 
liquids in storage at yearend (see table 13). 


percent. 
gases in underground stora 
than doubled; from 420 m 
in 1956 to 919 million by the en 


ge have more 


illion gallons 
d of 1965. 
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Table 12.—Average monthly prices, liquefied petroleum gas (propane) in the United States' 
(Cents per gallon) 


Jan- Feb- " 
Wary Ful March April May June July 
New York Harbor: 
1964 Lt coro ج ماج‎ disi 1.97 8.00 1.88 1.42 7.25 1.25 1.25 
1955. 2222222222225 8.13 8.13 8.13 8.17 1.50 1.50 1.50 
Oklahoma: 
199444 —X— ]—ů 4.02 4.34 3.80 2.95 2.50 2.63 3.00 
1965 228 4.00 4.00 3.97 3.69 3.63 3.63 3.70 
Baton Rouge: 
191111 4.64 4.95 4.48 3.49 3.06 3.18 3.50 
196555 eet 4.60 4.50 4.47 4.19 4.13 4.13 4.17 
Au- Sep- Oc- No- De- Average 
gust tember tober vember cember for year 
New York Harbor: 
0 7.25 7.27 7.59 7.75 8.10 1.58 
88 +9 7.50 7.63 7.15 7.78 8.01 7.81 
Oklahoma: 
NOGA. Soca 8 3.00 3.20 3.42 3.55 4.00 3.87 
1965 MM EPOD 3.94 4.28 4.50 4.58 4.93 4.07 
Baton Rouge: 
0-20 3.50 3.70 4.00 4.13 4.56 3.93 
19655 4.25 4.56 4.88 5.00 5.18 4.50 


Source: Platt's Oil Price Handbook. 


1 Producers' net contract prices (after some discounts and summer-fill allowances) for propane, 


tank cars/transport trucks. 


STORAGE 


Storage capacity increased 177 million 
gallons during the year ending September 
30, 1965, and a substantial part of the 
growth was attributable to an increase in 
underground facilities in Kansas. Over the 
period from 1960-65, underground storage 
capacity had increased from 1.9 billion gal- 


lons by the end of September 1965. Most 
of this expansion took place in Texas and 
Kansas. Overall capacity, both above 
ground and underground, aggregated some 
4 billion gallons as of September 30, 1965, 
and these facilities were filled to 46 percent 
of capacity on that date (sce table 14). 


SHIPMENTS OF LIQUEFIED PETROLEUM GASES ° AND ETHANE 


The total shipments of liquefied petro- 
leum gases for domestic uses, excluding 
that part used in the production of gaso- 
line, were 12,909 million gallons in 1965, 
an increase of 3.5 percent for the year. 
Declines in the use of liquefied petroleum 
gases for refining fuel and for secondary 
recovery of crude oil were more than off- 
set by increases in uses in residential and 
in commercial establishments, industrial 
use, in internal combustion engines, by 


ہے ہس - 


3 Data. include liquefied refinery gases but ex- 
clude liquefied petroleum gases blended into gas- 
eline. 

! Description of the uses of liquefied petroleum 
pases reported in this section of the chapter: 

Residential and Commercial.—All liquefied 
petioleut ases, by type. shipped or used in 
private households. for heating. cooking, water- 
heating, And other household. uses, such as 
clothes dryers and incinerators. Shipments to 
nonmanufaeturini organizations, such as motels, 
restaurants, retail stores. laundries and other 
service enterprises, primarily for use in space 
heating. Wwater-heatinji; and bine. 

Internal-Comdustion Engine Fuel. All gases 
by type. used by tractors. irriention engines, 
highway vehicles of all kinds, forklift and other 


utilities for peak shaving purposes, for the 
manufacture of synthetic rubber, and as 
feedstock by the petrochemical industry. 
The 11 percent rise in the use of liquified 
petroleum gases as feedstock indicated in 
table 15, was the most significant develop: 
ment in 1965. However, residential an 
commercial purposes, still provides the 
largest outlet for liquefied petroleum gases 
accounting for 41 out of every 100 gallons 
used for domestic purposes. 


industrial tractors, and also oilfield drilling and 
reduction uses. : 
i Industrial.—Liquefied petroleum gases shipped 
or used by manufacturing plants of all Séier 
standby fuel, space heating, or other suc a 
as flume cutting, metallurgical furnaces. 
plumber's torches. 
Gas Companies.—Shipments h 
ity comnanies for distribution throuch the 
Raw Material and Solvents for 
and Sunthetie eee سو اک‎ 
of liquefied petroleum gases À 
plants and for use in the production 
rubber. : 
AU Other.—Liquefied petroleum gases ship, 
or used for agriculture purposes SUC poultry 
cultivation, crop drying. tobacco curing. ee"? 
breedine, and miscellaneous other farm 


to chemica 
of synthetic 
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Table 14.—Liquefied petroleum gas storage capacity and stock, September 30, 1965 
(Thousand gallons) 


Aboveground Underground 
— F IA — at plants, Stocks as of 
State and district At plants terminals, Total Sept. 30, 
and At refineries and 1965 
terminals refineries 
East Coast and Appalachian 
N 0--200 15,210 9,408 119,788 
Total PAD District 1 15,210 9,408 119,788 144,406 91,487 
Indiana, Illinois, Kentucky, 
and Appalachian No. 2: 
Indiana (?) 2 (3) 
Illinois ? 15,125 214.070 71.167 
Kentucky ...-..-.------- 4,340 (*) (2 
ORIG <3 eee 735 412,138 (3) 
Michigan 1.398 2,100 3 167,031 
Tennesse zai. a aba —— dece 
Oklahoma, Kansas, Minne- 
sota, and Wisconsin: 
Oklahoma ......--.-.---- 19,716 21,462 40,123 
Kansas ee 8,549 5 8,190 579,169 
Minnesota ------------- (8) 4,620 13,650 
Missouri, Nebraska, 
North Dakota, Iowa, 
and Wisconsin 67,782 (5) 14,030 
Total PAD District 2. 57,645 62,580 945,770 1,065,995 609,735 
ee 
Texas Inland: 
Panhandle ...........- 28,368 (7) 203,922 
Bast. 7 0  - -- 3,458 ۱  ں‎ 5 209 
West سے سے سس سس ساس ا‎ 30,149 * 24,906 325,289 
Other 34.080 336 14.750 
Texas Gulf سے ہے سے ہے‎ 20,679 39,270 1,381,968 
Louisiana Gulf and Alabama 15,572 5 15,120 286,655 
Arkansas and Louisiana In- 
land: 
Louisiana Inland 6,521 (8) (°) 
Arkansas 1.464 E. ۹ 
Mississippi 1.208 (*) ? 188,812 
New Mexico 11,676 (* 58,876 
ERE سو‎ cio EE 
Total PAD District 3. 153,175 79,632 2,460,272 2,693,079 1,092,871 
——— n Y >— —— r مہ‎ — 
Rocky Mountain: 
Montana and Utah .... 1,640 10 1,554 1! 21,828 
Wyoming 3.352 2.982 (11 
Colorado 4.882 (ON O 7پ‎ 
Total PAD District 4. 9,874 4,536 21,828 36.238 26,161 
—— = FnSSIIE-——— 
West Coast - 8,853 42,336 35,700 86,889 
Total PAD District 5. 8,853 42,336 35,700 86,889 51,064 
— -——— E= سب سے‎ 
Total United States ۔۔۔۔۔۔۔‎ 244,757 198,492 3,583,358 4,026,607 — 1 1.871.318 


EE 


S Includes storage capacity in Pennsylvania, West Virginia, Delaware, New Jersey, New York, 
Florida, and Georgia. 


* Indiana included in Illinois. 

1 Kentucky, Indiana, and Ohio included in Michigan. 

Q! Kentucky and Tennessee included in Ohio. 

š Missouri, North Dakota, and Wisconsin included with Kansas. 

* Minnesota included in Missouri, Nebraska, North Dakota, etc. 

* Panhandle, East Texas, and New Mexico included in West Texas. 


“Louisiana Inland, Mississippi, and Arkansas included in Louisiana Gulf and Alabama. 
" Louisiana Inland included in Mississippi. 

% Colorado included in Montana and Utah. 

! Wyoming included in Montana and Utah. 


12 Includes 1,368 million gallons in under ; i illion 
š : s ground stor: inals and 143 mi 
gallons in underground storage at petroleum SSES EE 
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Table 15.—Shipments of liquefied petroleum gases and ethane 
in the United States, 1961-65 
(Thousand gallons) 
1961 1962 1963 1964 1965 
United States, total 11,995,275 13.038.581 14,307,548 15,405,210 16,042,647 
For err 149,052 162,735 193,078 225,346 315,464 
For use in gasoline production 2,048,340 2,146,452 2,544,192 2,706,606 2,818,284 
For all other uses 9,797,883 10,729,394 11,570,278 12,473,258 12,908,899 
y type: 
Ethane 1,075,957 1,222,615 1,878,284 1,347,025 1,475,004 
Prop ane 5.935.967 6.474.558 7.120.976 7.442.817 1,607,834 
Butane ........ - 2 1.065.513 1.443.081 1.439.891 1.600. 398 1.528.975 
Isobutane __ __ 62.279 41,282 34,264 31,500 38,679 
Butane-propane mixture_ 1,107,329 1,077,283 1,054,588 1,107,235 1,249,453 
All other mixtures 550,838 410,515 542,275 944,283 1,008,954 
By principal uses: 

Residential and com- 
mercial ...... سے سے‎ 4.318.215 4.712.682 5.053.157 5.180.794 5,345,972 
Internal-combustion .... 880,315 931,611 999,363 1.176,260 1,193,818 
Industrial 402.428 424,730 493.208 521.006 526.420 
Refinery fuel 166,572 231,084 356,958 439,110 153,258 
Utility gas 168,989 173.481 216,627 117,004 121.895 
Chemical .... سح سس سح سا ہے‎ 8,239,479 8,571,339 3.771.413 14,315,725 4.802.780 
Synthetic rubber 519,637 587.379 599,556 651,472 679,884 

ndary recovery of 
petroleum 51.683 41.676 21.319 9.573 8.391 
Miscellaneous uses 50,565 55,412 58,677 62,314 76,481 


FOREIGN TRADE 


Exports of liquefied petroleum gases in 
1965, principally propane and butane, rosc 
to 315 million gallons, an incrcase of 90 
milion gallons, or 40 percent. More than 
half of this gain is attributable to the in- 
creased market for LP gas in northern 
states of Mexico. Exports of liquefied 


petroleum gases to the United Kingdom 
rose spectacularly, because shipments of 
propane for gas enrichment purposes began 
to gather momentum. These exports in- 
creased from 429,000 gallons in 1964 to 33.7 
million gallons in 1965. 
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Table 19.—LP gases ' exported from the United States, by country or area 


(Thousand gallons 2) 


1956-60 


Country or area (average) 1961 1962 1963 1964 1965 
Ee EE UU =s 
North America: 

Canada J lJ J J u... ul. u. 27,213 4.134 3.657 6,347 4,900 2,496 
Mexico 98 97270 94,352 121,890 148,931 177,748 211.141 260,129 
Bermuda and Caribbean 3.253 3.366 2,031 2,494 2,219 1,452 
Central Amerieaa ساس‎ 1,517 489 628 438 88 620 
ber a E __ 5:866 7 کلائ'۔‎ a kee (K0‚ ete 53 
Total ب7“‎ TTT 132.201 129.879 155,247 187,027 218,348 264.750 
South America: 
Argentina 1.006 14.514 3.518 9 1.060 15.247 
Brazil io 7,739 454 18 169 425 2 
Other ree مد مد‎ ma 174 34 223 89 51 13 
TOG ads 8,919 15,002 3,759 267 1,536 16,262 
Europe: 
Denmark... 128 24 22 336 13 6 
ECC 14 149 113 2.113 427 214 
Germany, Wet N 28 528 1,358 1,416 2,461 262 
کے مم ےت‎ 8 201 399 489 436 40 307 
Netherlands 8 133 132 187 84 116 
nited Kingdom ........ 26 1,566 354 174 429 33,682 
JJ 8 49 46 116 88 163 
Dtl. 454 2.845 2.579 4.750 3.617 34.599 
AR: a aise 90 212 325 109 172 83 
Asia: CCC 
Israel |... ت۶‎ 25 9 15 21 71 59 
Japan 142 673 374 172 245 530 
7 کے د ا‎ 29 22 8 56 342 30 
C 196 704 397 255 658 619 
EE 
Oceania ne 149 410 428 665 1,015 151 
Grand total 142,009 149.052 162.735 193.073 225.346 315.464 


, Data include LR gases. 
4.5 pounds = 1 gallon. 
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GENERAL SUMMARY 


Be 1 was favorable to most seg- 
des i petroleum industry. Produc- 
SE e year increased sharply, de 
d major products paralleled the 
Crude oil diis rate for the country. 
2 1 85 Ü ces remained fairly constant, 
وا ا‎ im products rallied from 
0 gen j ast 2 years. Drilling activi- 

, Continued to decline, ə trend 


whi 
hich began in 1957. 


Total 
aged Daag 3 for all oils in 1965 aver- 
pues p o RUN HAY a و‎ of 40 
for the IAN total new supply of all oils 
resulting j r was 11,482,000 barrels daily, 
29 miıı, û Withdrawal from stocks of 
illion barrels 


1 Industry economist, Division of Petroleum. 
2 Statistical assistant, Division of Statistics. 
3 Certain terms as i 3 chapter try 
more or less unique to the petro industry. 
Principal terms and their meanin 

Total demand.— derived figure 
total new supply plus decreases or 
creases in 


ande Aas 
Bureau Ming. 

? ^ nsump 7 
ably fi om cons S exports. 


production 
liquids, plu: 
fuel, plus imi 


leum products. : reyed to |. 
š Crude oil cone بب 7ھ"‎ 


eclas ano 


chan ‘ly wi 


total parrel 
difference in 
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Table 1.—Salient statistics of git pe 
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refined products, and natural gas liquids 


troleum, 
the United States 


JJ ˙ð¹ es aa D EGER 


Crude petroleum: 
Domestic production._thousand barrels !.. 
World production —-------.-------- do 
United States proportion...percent.. 


Imports? thousand barrels — 
Expórta* امہ سوہ رومیت وو ہے ےکی ہے‎ do 
Stocks, end of year do 
Runs to stills do 


Value of domestic product at wells: 
Total thousand dollars 
Average per barrel - 
Total producing oil wells December 31... 


— —— — wm e em, emm - < 


Total oil wells completed during year 
(successful wells) 22222222222 
Refined products: 
Import“ 222 thousand barrels 1.. 
Exports? . CS 
Stocks, end of yea do- 


Completed refineries, end of year 
Daily crude-oil capacity 
thousand barrels 1 
Natural gas liquids: 


Productio[( 2 do- 

Stocks, end of year do 
All oils: 

Total demand thousand barrels 1 

hee, ß end do- 

Domestic demand do 


1961 1962 1968 1964 P1965 
2,621,758 2,676,189 2,762,728 2,786,822 4 
8,185,899 8,882,824 9,587,359 10,809,116 11,068,154 

32 30 

981,548 411.039 412,660 488.648 — 452,040 

3.227 1.790 1.698 1369 1091 

244.664 252.011 237.361 230.057 220.283 
2.987.158 3,069,681 3,170,652 8,228,829 8,800,842 
1,565,582 7,774,051 7,965,742 8,017,078 8,158,298 

$2.89 $2.90 $2.89 $2.88 | $2.88 

594,917 596.385 588,657 588.225 08 

21.850 21,972 — 20288 20,620 1461 
818.118 348.754 362.053 888,098 — 448704 

"E 848 GE 1 680.8 

548348 553.848 564. | l 

311 808 304 300 286 

10,105 — 10,18 10.385 10776 10494 

556 

61.689 372.708 400,886 422,471 41, 
587.067 31.385 33.747 85,679 35850 
$118 

3.642.766 8,796,988 8,927,189 4,082,382 4,193. 

63.563 61.390 75.914 78.879 12 55 
3.579.208 3,785,593 8,851,225 3.958.508 4,126. 


P Preliminary (except for crude production and value). 
3 Bureau of Mines data for crude oil and unfinished oils. 


* U.S. Department of Commerce data. 


* U.S. Department of commerce data, except for unfinished oils. 


DEMAND BY PRODUCTS 


As most of the indicated consumption of 
crude oil in the United States is converted 
into products at refineries, before sale to 
ultimate consumers, the analysis of demand 
trends involves consideration of each major 
product. The fuel oils (residual, distillate, 
and kerosine) compete directly with natu- 
ral gas or coal in heating, cooking, and 
industrial uses. Gasoline and diesel fuel are 
the major fuels used in the transportation 
field, followed by jet fuel (a blend of low- 
grade gasoline, kerosine, and distillate) 
used in military jetplanes, and straight 
kerosine which is used as fuel by commer- 
cial jetplanes. The other products serve a 
wide variety of uses and are in competition 


with other refined products both for fuel 
and nonfuel use. 


Gasoline.—Motor gasoline accounts for 
40.0 percent of the total demand for all 
petroleum products. The demand for this 
Product increased 4.0 percent to 
1,676,220,000 barrels reflecting the record 
sales of new cars and the effects of the new 
interstate highway system on the driving 
habits of the American public. The de- 
mand for aviation grades of gasoline con- 


tinued to decline in both the domestic and 
the export market, losing out to the P 
fuels. The domestic demand for aviation 
gasoline in 1965 was 43,936,000 ک0‎ 
decline of 5.6 percent. Exports tota 
4,159,000 barrels, 24.7 below the 1964 level. 
A breakdown of domestic demand by us 
indicates that in 1965 civilian highway e 
accounted for 92.7 percent; aviation 155 
2.6 percent; nonhighway vehicles, nontu 


use, and losses 4.7 percent. 


Distillate Fuel Oil.—Increased industri 
activity and colder weather increased bs 
mand for distillate fuel oil by 32 per 
in 1965. Domestic demand tot x 
775,989,000 barrels, an increase of pe 
cent, but exports totaled only 3,675, I 
barrels, a decrease of 31.8 percent from 
previous year. 


Residual Fuel Ol.. The growth S 
31,852,000 barrels in domestic deman a 
residual fuel oil from 554,581,000 pak Gr 
1964 to 586,433,000 barrels in E Rin 
practically all limited to the ge oil 
market. Both coal and residual m 
benefited from the large increase 1n اس‎ 
power generation and drought E 
which required both the utility 
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and industrial consumers to substitute 
other fuels for hydroelectric generating 


power. 

Kerosine.—The total demand for kero- 
sine in 1965 was 97,800,000 barrels, an in- 
crease of 5.3 percent. This demand covers 
kerosine and range oil uses but not the 
demand for kerosine used for fuel by jet 
aircraft. This is the first time in 3 years 
that demand has increased. 


Jet Fuels.—The demand for jet fuel con- 
tinues to increase at a rapid pace. In 1965 
domestic demand averaged 604,000 barrels 
daily, or 3 times the average rate for 1957. 
In general, the military uses naphtha-type 
jet fuel while the kerosine-type is used by 
commercial jet aircraft. The domestic de- 
mand for naphtha-type jet fuel in 1965 was 
99,052,000 barrels, and for the kerosine- 
type it was 121,536,000 barrels. 


Other Products.—The total demand for 
all other products including crude oil ex- 
ports and losses and refinery average in 
1965 was 768,772,000 barrels compared with 
741,675,000 barrels in 1964. The demand 
for liquefied gases, the largest segment in- 
cluded in this group, was 314,634,000 bar- 
rels, a gain of 4.7 percent. This includes all 
liquefied gas used for fuel for chemicals 
and for petrochemical feedstocks; asphalt 
demand increased 5.8 percent to 
127,959,000 barrels and still gas increased 
3.1 percent to 135,295,000 barrels. The in- 
crease in domestic demand for lubricating 
oils was not enough to offset the loss in 
exports so that total demand was slightly 
below the 1964 level. The demand for pe- 
trochemical feedstocks from products other 
than liquefied gases declined from 
57,599,000 barrels in 1964 to 56,827,000 bar- 
rels in 1965. The demand for the other 
products in this group (special naphthas, 
wax, coke, road oil and miscellaneous 
finished products) were all above the 1965 
level. 


Shipments to U.S. Territories amd Posses- 
sions.—Domestic demand, as defined in this 
chapter, refers to demand in all States of 
the United States. Shipments from the 
United States to territories and possessions 
are included with exports. Any foreign re- 
ceipts into these territories and possessions 
are not included in the total imports 
shown. 


Shipments from territories and posses- 
sions to foreign countries are excluded 
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from total exports. Shipments to the Unit. 
ed States are included in imports. 


SCOPE OF REPORT 


This report deals primarily with statis- 
tics for production, refining distribution, 
and indicated consumption of crude petro- 
leum and refined products in the United 
States; it also contains a brief description 
of technological developments. The object 
of limiting data to the United States is to 
permit a breakdown and balancing of sup- 
ply and demand of operations by States 
and districts. The composition of the dis 
tricts used by the Bureau of Mines is ex- 
plained in the next section. 


The increasing volume of natural gas 
liquids recovered from natural gas has 
made it desirable to present data on these 
liquids with crude oil data, as these liquids 
are blended with refinery products and are 
similar to materials recovered from refinery 
gases. These natural gas liquids are recov- 
ered at natural-gas processing plants 
away from the oil refineries. 


Most of the data were compiled by the 
Bureau of Mines from detailed reports 
submitted on a voluntary basis by the var 
ious companies. These data are published 
monthly for release about 8 weeks after the 
end of the month. Complete coverage, with 
only minor estimates, is procured for pro 
duction, stocks, and refinery operations. 
The Bureau of Mines uses the import data 
on crude oil and unfinished oils as report 
ed by the refineries, Other product import 
and all export data are taken from reco 
of the U.S. Department of Commerce. 


The Bureau of Mines uses crude-oil pr^ 
duction data compiled by State RU 
for those States which compile the ee 
mation. Where such data are not availa B 
the Bureau of Mines sends monthly "t 
tionnaires to all pipeline companies T 
ing within the State. Monthly repo de oil 
received from refineries showing in xi 0 
receipts by States of origin and me 


° . T- 
i include info 
transportation, These reports Sa 


mation covering final receipts Be ol 
tank cars, and trucks and 4 8 d 
crude oil held at refineries, DY 


; ro- 
origin. The Bureau of Mines e! 
duction figure includes field con Son 
Individual refineries reported aing 
receipts, input, stocks at the و‎ in 
end of the month, refinery P 
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deliveries. Data on both product stocks at 
refineries and pipeline and bulk terminal 
stocks are collected. 

Semiannual canvasses of refineries, pipe- 
line companies, and natural gas liquids 
plants provide data on storage tank capaci- 
ties assigned to the various refined prod- 
ucts and to liquefied gases at plants, termi- 
nals, and underground storage facilities. 

Annual canvasses provide supplemental 
information on the value of crude petro- 
leum at wells, the number of producing 
wells, sales of fuel oils, asphalt and road 
oils by uses, and refinery capacity. 

The table showing world production of 
crude oil by countries is based on monthly 
reports that also included data on crude 
movements and refinery operations. Data 
on crude reserves, wells drilled, and cur- 
rent prices were taken from the sources in- 
dicated in the footnotes. 


DISTRICTS 


The Bureau of Mines reported produc- 
tion of crude petroleum and natural gas 
liquids and the number of wells drilled by 
States. Louisiana, New Mexico, and Texas 
were also reported by districts. 

New Mexico has two widely separated 
producing areas. The Southeastern district 
comprises mainly Lea, Eddy. Chaves, and 
Roosevelt Counties. The Northwestern dis- 
trict comprises mainly San Juan, Rio Arri- 
ba, Sandoval, and McKinley Counties. 

The Bureau of Mines producing districts 
in Texas correspond, with one exception, 
to grouping of the Texas Railroad Com- 
mission districts. 


Bureau of Mines Railroad Com- 
districts mission districts 
Gulf 9 Nos. 2 and 3 
West Texas _ _ __ Nos. 7C, 8 
and 8a 
East Proper Part of No. 6 
(East Texas 
field in Chero- 
kee, Smith, 
Upshur, Rush, 
and Gregg 
Panhandle | . . |... No 10 
Rest of State: 
North |... _ _ _ __ Nos 7B and 9 
Central No. 1 
South No. 4 


ھهے s A‏ مھ سد سے سے م سے 


Other East Texas, Nos. 5 and 6 
(exclusive of 
East Proper) 


The Bureau of Mines groups refinery 
operations into another set of districts 
called refining districts. These refining dis- 
tricts correspond with the grouping origi- 
nated by the Petroleum Administration for 
War during World War II and called 
PAW districts (later changed to PAD dis- 
tricts) . 


PAD 
district Refining districts 


East Coast Districts of Colum. 
bia and Maine, New 
Hampshire, Vermont, 
Massachusetts, Rhode Is- 
land, Connecticut, New 
Jersey, Delaware, Mary- 
land, Virginia, North 
Carolina, South Carolina, 
Georgia, and Florida, and 
the following counties of 
New York: Cayuga 
Tompkins, Chemung, and 
all countries east and 
north thereof, and the 
following counties of 
Pennsylvania: Bradford, 
Sullivan, Columbia, Mon: 
tour, Northumberland, 
Dauphin, York, and all 
counties east thereof. 


Appalachian No. 1—West 
ginia and those parts 0 
Pennsylvania and New 
York not included in the 
East Coast district. 


Appalachian No. 2—The fol-‏ تب 
lowing counties of Ohio:‏ 
Erie, Huron, Crawford,‏ 
Marion, Delaware, Frank-‏ 
lin, Pickaway, Ross. Pike,‏ 
Scioto, and all counties‏ 
east thereof.‏ 

2 Indiana-Illinois-Kentucky— 


—— — سد‎ — P DH Ken- 
" گا‎ 
Indiana, lllino Michi- 


, 


Ohio not included 
Appalachian district 


Missouri 
Oklahoma - Kansas ۱ 

° see Oklahoma, Kansas. 
souri, Neb 
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2 Minnesota-Wisconsin-North 
Dakota-South Dakota—Minne- 
sota, Wisconsin, North 


Dakota, and South Dakota. 


HN Texas Inland—Texas, except 
Texas Gulf Coast district. 


77 Texas Gulf Coast—The fol- 
lowing counties of Texas: 
Newton, Orange, Jefferson, 
Jasper, Tyler, Hardin, 
Liberty, Chambers, Polk, 
San Jacinto, Montgomery, 
Harris, Galveston, Waller, 
Fort Bend, Brazoria, 
Wharton, Matagorda, 
Jackson, Victoria, Cal- 
houn, Refugio, Aransas, 
San Patricio, Nueces, Kle- 
berg, Kenedy, Willacy, 
and Cameron. 


eg. Louisiana Gulf Coast—The fol- 
lowing parishes of Loui- 
siana: Vernon, Rapides, 
Avoyelles, Pointe Coupee, 


357 


West Feliciana, East Feli- 
ciana, Tangipahoa, St. 
Helena, Washington, and 
all parishes south thereof: 
the following counties of 
Mississippi: Pearl River, 
Stone, George, Hancock, 
Harrison, and Jackson; 
and Mobile and Baldwin 
Counties, Ala. 


3 `" North Louisiana-Arkansas— 
Arkansas and those parts 
of Louisiana, Mississippi, 
and Alabama not includ- 
ed in the Louisiana Gulf 
Coast district. 


s SN New Mexico—New Mexico. 

Rocky Mountain—Montana, 
Idaho, Wyoming, Utah, 
and Colorado. 


West Coast—Washington, Ore-‏ 0ج 
gon, California, Nevada,‏ 
Alaska, Arizona, and‏ 
Hawaii.‏ 


RESERVES 


The American Petroleum Institute Com- 
mittee on Petroleum Reserves estimated 
Proved reserves of crude oil in the United 
States as of December 31, 1965, to be 
31,352,391 000 barrels, an increase of 
361,881,000 barrels for the year. This is the 
fist year since 1959 that a substantial in- 
Crease in reserves was shown and this was 


the result of new discoveries, principally in 
offshore areas of California, Louisiana, and 
Alaska. 

The estimate of crude-oil reserves in- 
cludes only oil recoverable under existing 
economic and operating conditions. 

Reserves of natural gas liquids are shown 
in the natural gas liquids chapter. 


CRUDE PETROLEUM 


SUPPLY AND DEMAND 


: The Dew supply of crude petroleum was 
Sibi primarily from domestic produc- 
lon, but the supply was augmented by im- 
Ports. Crude imports represented 13.7 per- 
i of the crude supply in 1965 compared 
i 13.6 Percent in 1964. Under the man- 
Ge Import control program, which be- 
me effective in March 1959, imports of 

Gate oll, unfinished oils, and refined prod- 
Other than residual fuel oil are limit- 


cd to 12.2 percent of the estimated total 
domestic production of crude oil and natu- 
ral gas liquids in all States east of the 
Rocky Mountains. In States west of the 
Rocky Mountains, including Alaska and 
Hawaii, the import quota is based on the 
difference between the estimated available 
domestic supply and the estimated total 
demand. Overland receipts (imports from 
Canada and Mexico) are exempted from 
provisions of the program; however, before 
setting the allocations for crude and 
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ROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICTS 


BUREAU OF MINES REFINING DISTRICTS 


Mec 
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esc“ 
Mi MU 1 
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KENTU, 
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GULF COAST 


e : sat ricts. 
Figure 2.—Map of PAD Districts and Bureau of Mines Refining Distric 
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Table 3.—Estimates of proved crude-oil reserves in the United States on Dec. 31, by States 
(Millon barrels) 


State 1958 1959 1960 1961 1962 1963 1964 1965 
Eastern States: 
UNO 90 608 594 556 503 460 417 891 871 
Indian 71 74 66 62 61 63 61 57 
Kentucky 20 126 136 129 116 109 100 118 108 
Michigan 45 55 78 79 75 69 58 53 
New Vork 36 34 32 28 23 18 14 12 
e کلت‎ e ets کے‎ 71 74 75 76 77 88 100 101 
Pennsylvania 120 114 108 102 97 92 87 77 
West Virginia 52 51 51 51 56 57 59 55 
Total EEN 1.129 1.132 1,095 1,017 958 904 888 834 
Central and Southern States: 
Arkansas 318 313 302 281 247 225 205 201 
Kansas 9 9 uc Aca ne eels 922 917 884 878 862 841 791 752 
Louisiana! 4.044 4.660 4,785 4.931 5,087 5,089 5.162 5,246 
Mississippi 379 389 407 401 388 385 357 360 
Nebraska 69 81 86 100 94 84 71 71 
New Mexico 894 1.026 1.084 1.090 1.065 1.011 957 895 
North Dakota 314 382 431 413 404 389 377 395 
Oklahoma 1.898 1.865 1.791 1.787 1.728 1,628 1,586 1,517 
EXUS 9+09 14,322 14.860 14,758 14,850 14,648 14,573 14,300 14,303 
Total EE 23,160 24.493 24,528 24,781 24,523 24,225 23,812 23,740 
Mountain States: 
zz 392 381 364 420 388 368 346 327 
Montana ß ee 338 309 267 251 249 271 252 274 
BHR 7 02 8 199 195 208 218 198 220 219 197 
Wyoming 1.409 1.403 1.427 1.381 1.297 1.254 1,204 1,169 
090۰39 ۶ 2 2,338 2.288 2,266 2,270 2,132 2,118 2,021 آ7‎ 
Pacific Coast States: California 3... 3.866 3.763 3,659 3.615 3,648 3.600 4,125 4,567 
ther States 43 43 65 126 128 128 145 244 
Total United States 30.536 31,719 31.613 31.759 31.389 30,970 30,991 31,352 
Includes 


!From reports of Committee on Petroleum Reserves, American Petroleum Institute. 
ay be extracted by present methods from fields completely developed or sufficiently 


erude oi] that m 


explored to permit reasonably accurate calculations. 


The change in reserves during any year 


represents total new discoveries, extensions, and revisions, minus production. 


! Includes offshore reserves. 


'Ineludes Alabama, Arizona, Florida, Missouri, Nevada, South Dakota, Tennessee, Virginia, 


Washington, 1958-60, and Alaska 1959-65. 


Table 4.—Supply and demand ' for crude petroleum in the United States 
(Thousand barrels) 


EEN 


"rer — — — UA  _ e کہ کہ کے کے‎ UP کی‎ ce em m کے‎ We ہے‎ "P "m سے ہے‎ A ج ست ہے ہے دہ کے‎ e 


ہہ ہے دہ کے ہے جہ d^‏ چھ ہے سے am‏ کہ ہم کا سے «m‏ ——— مہ وہ ےد دہ — 


— 2 — سے که سے که کے ج که مت کد کے کے ج ھک چت کے جک کے جک ج کت m.‏ 


Demand: 
Domestic crude 
Foreign crude 


— ہہ‎ — ee جو‎ em e کے —— مت‎ "A eer — o um m) UP سے جم‎ ee 


س کہ سے ہے کے دہ سے سے کے کک ہہ — ———A—A—6—‏ جے ہہ TS‏ 


Exports 3 W - 
Transfers to fuel cil. 

Distillate 
Other sidual 


بہت 
س سک کے سه کے کے سے کے کے —EÜ— —ä—‏ کہ ہے کے | ج جم کہ — CC  —‏ 

- 
ہہ اہ‎ rem zm —— ............... 


- 
uA  — em دہ 2 کے — ے‎ ap P کہ‎ e ue "P ue — 


ae vm em om 
TO جم‎ re ———2—E— Taw wee دہ‎ —— 


۶ Preliminary, 

j For definition see 

, Bureau of Mines da 
8. Department of Commerce data. 


1961 1962 1963 1964 P 1965 
2,621,758 2.676.189 2.752.723 2.786.822 2,848,514 


381.548 411,039 412,660 438,643 452,040 
8.003.306 3.087.228 3,165,383 8,225,465 8,300,554 
+7,847  —14,650 —7,804 —9,768 


+ 4,864 


2,614,919 2,669,398 2.767.129 2,795,180 2,856,918 
383,523 410,483 412,904 437,639 453,404 


2,998,442 38,079,881 8,180,033 3,232,769 3,310,322 


2,604,127 2,659,826 2,758,168 Serie 2,847,821 
4 


888.031 409.805 412.484 434 453.021 
3,221 1,790 1,698 1,363 1,097 
851 1,198 807 755 778 
3.854 3.797 3.805 8,720 8,950 
3,352 3,465 3,571 3,602 3,660 


2,998,442 3,079,881 3,180,033 3.232.769 3,310,322 


5 8 at the beginning of this chapter. 
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Table 6.—Petroleum produced in the United States, by States ' 
(Thousand barrels unless otherwise stated) 


1859-1965 
1961 1962 1968 1964 1965 total 
Production: 

Alabaaaaa 6.931 7,473 9,175 8,498 8,064 71,007 
ATTEN 6.327 10,259 10,740 11,059 11,128 50,259 
Arkansas 29.246 27.649 27,406 26.737 25.930 1.225.036 
California 2 299.609 296,590 300,908 300,009 $16,428 13,541,285 
Colorado 46.759 42.477 38.283 34.755 33.511 792.387 
Florida 3 419 464 620 1.464 9,876 
Hin کل پک‎ Z ےت‎ rens 76,818 78,796 74.796 70,168 63.708 2,591,953 
Indiana aan 11,500 12,077 11,902 11,283 11.481 876,765 
Kansas 112.241 112.076 109,107 106.252 104.733 33,855,924 
Kentucky e 18.344 17,789 18.344 19,772 19,386 3510,3 
Louisiana 424.962 411,153 615,057 549,698 594,853 8,079,855 
Michigan 2222 18.901 17.114 15.972 15.601 14,728 *523,875 
Mississippi 222222 54,688 55,713 58,619 56,777 56,183 967,540 
Montana 2 00 30.906 $1,648 30,870 80,647 32,778 522,419 
Nebraska 24.369 24,894 21,846 19,113 17,216 248,239 
Nevada ہے‎ KT 14 11 118 255 209 1,181 
New Mexico 112.553 109.328 109,941 113,863 119.166 59,081,104 
New Vork 1,658 1,589 1,679 1,874 1,632 $204,461 
North Dakota 23,652 25,181 25,030 25,731 26.350 230,698 
e 0 5.639 5,835 6.039 15,859 12,908 113.518 
Oklahoma .....------------- 193.081 202.732 201.962 202,524 203,441 2 9,229,616 
Pennsylvania 5,643 5.302 5.083 5.113 4.922 6 1.247,55 1 
A WEE 939,191 943,328 977.835 989.525 1,000,749 28,673,930 
۸ -ص‎ ٔ +۵8 33.118 81,029 33,435 28,575 25,298 7271,514 
West Virginia 2,760 3,470 3,350 3,370 3,530 482,123 
Wyoming 141.937 135,847 144.407 138.752 138.314 2.617.638 
Other States 397 28 355 92 404 5.246 


2,621,758 2,676,189 


7,565,582 7.774.051 
$2.90 


Total aa 
Value at wells: 
Total thousand dollars 
Average per barrel dollars- $2.89 


79,131,833 
166,519,169 
$2.10 


2,752,723 2,786,822 2,848,514 


1,965,743 8,017,078 8,158,298 
$2.89 $2.88 $2.86 


! For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 


Oklahoma included with Kansas in 1905 and 1906. 
‘Includes Tennessee, 1883-1907. 


‘Figures represent 1925-65 production only; earlier years included with “Other States.” 


Figures represent 1924-65 production only; earlier years 


included with "Other States.” 


‘Early production in New York included with Pennsylvania. 


'Figures represent 1946-65 production only; earlier years 
Arkansas 1920; Michigan, 1900-1919; Mississippi, 


"Includes Alaska, 1912-33; Arizona, 1958-65; 


included with "Other States.” 


RUE Missouri, 1899-1911, 1913-16, 1919-23, 1932-65; New Mexico, 
955-65; Tennessee, 1916-65; Utah, 1907-11, 1920, 1924-41; 


unfinished oils in the States an estimate of 
probable overland receipts from Canada 
and Mexico are subtracted from the allo- 
cations. Vessel and aircraft fuels imported 
in bond for use as fuel outside the United 
States are also exempted from provisions of 
the program. All refineries of record are 
granted an allocation based on their 
refinery throughput with certain special 
Provisions applying to refineries that im- 
Ported crude oil during 1957, the base year 
for the program. 


PRODUCTION 


GENERAL.—Crude oil production in 
the United States averaged 7,804,000 barrels 
per day during 1965, or nearly 200,000 bar- 
tels per day more compared with the 
7,614,000 barrels per day produced during 
1964. Gains of nearly 124,000 barrels per 
day were made in Louisiana, primarily 


335 - 818 O - 67 - 24 


1913, 1919-23; South Dakota, 
Virginia, 1943-65; Washington, 1958-60. 


offshore, and an increase in production of 
crude oil in West Texas more than offset 
declines in some other areas of that State; 
hence, there was a gain of 38,200 barrels a 
day in Texas. The most significant change 
in 1965 occurred in California. A rise of 
47,200 barrels a day in the production of 
crude oil during 1965 reversed the down- 
trend in that State. California's production, 
which had reached a peak of about a mil- 
lion barrels per day in 1953, receded slowly 
after that year and the downturn did not 
level off until 1962. Greatly increased pro- 
duction of crude oil resulting from the 
water flooding of the East Wilmington 
Field at Long Beach and offshore devclop- 
ment is expected to push production in 
California even higher in 1966. Additional 
data on production, by States, are present- 
ed in tables 6 and 7 of this chapter and in 
volume III of the 1965 Minerals Yearbook. 
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Figure 3.—Production of crude petroleum in the United States, 1942-65, by principal 
producing States. 
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Table 8.—Perceatage of total crude petroleum produced in the United States, by States 


1956 1957 1958 1959 1960 1961 1962 1968 1964 1965 

Dedi: DEE 42.8 41.0 88.4 37.8 36.0 85.8 35.2 35.5 35.5 85.1 
Chink... er — 11.4 12.6 12.8 14.1 15.6 16.2 17.8 18.7 19.7 20.9 
shone. Ce Pass 13.4 18.0 12.8 12.0 118 11.4 11.1 10.9 108 11.1 
j! ME ue uar b. CO S m 
New Mexico 8.4 8.6 4.0 4.1 4.2 4.8 4.1 4.0 4.1 4.1 
his... EE EE 4.7 47 4.9 46 A44 4.3 42 40 88 387 
Mississippi . 3 —  —— —- 3.1 2.9 3.3 8.0 3.0 2.9 2.9 2.1 2.5 2.8 
ا‎ VVV E = 1.6 1.5 1.6 1.9 2.0 2.1 92.1 9.1 9.0 1.9 
Montana SE 2.2 2.1 2.0 1.8 1.9 1.8 1.6 1.4 1.2 1.2 
Arkana 8 1.0 1.1 1.2 1.2 1.1 1.2 1.1 1.1 1.2 
Kee. EE 11 12 12 1.0 12 12 1.0 1.0 0 9 
Michi r 7 7 7 1.1 8 7 7 7 7 7 
x Y^ 6ßI . IUIS QU n 4 4 E .4 .6 7 .6 6 6 E 
r States 2.7 2.9 8.9 4.4 4.6 4.7 4.8 4.8 4.1 4A 
Total ------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


WELLS 


Well-drilling activity in 1965 was at its 
lowest level since 1949. The number of 
wells drilled, exclusive of service wells, was 
39,501 for the year, a decline of 3,462 wells. 
Only three States had any sizeable increase 
in the number of wells drilled. These were 
New York, an increase of 207; Pennsylva- 
nia, 110; and Montana, 88. Among the 24 
States where drilling activity declined were 
Kansas, 1,084; Ohio, 588; Texas, 385; and 
New Mexico, 351. 


The average footage drilled per well in 
1965 was 4.380 feet compared with 4,198 
feet in 1964, This average varies from a 
low of 1,080 feet for New York to a 10,526- 
foot depth for wells drilled offshore of 
Louisiana. 


The number of producing oil wells in 
the United States as of December 31, 1965, 
Was 589,203. For 1964 this figure was 
588,225. | 


TRANSPORTATION 


CRUDE OIL 


_ A complex transportation system consist- 
Ing of pipelines, tankers, barges, tank cars, 
and tank trucks moves the crude petroleum 
to the refineries for processing. Refineries 
received 74.9 percent of their supply of 
crude oil by pipeline, 23.9 percent by 
Water, and the remainder by tank cars and 
tank trucks in 1965. 

The largest market for petroleum prod- 
ucts in the United States (40 percent of 
the total) is found in that group of east- 
cm seaboard States defined as PAD district 

second largest market is found in 


CONSUMPTION 


The total demand for crude oil in the 
United States in 1965 was 9,069.000 barrels 
daily. Domestic crude oil supplied 7,827,000 
barrels of the daily requirements, and for- 
eign crude oil 1,242,000 barrels. The in- 
crease in demand for the year was 236,000 
barrels daily—190,000 barrels daily for 
domestic crude oil and 46,000 barrels for 
crude oil of foreign origin. 

Runs to stills——Crude runs to stills in 
1965 averaged 9,043,000 barrels daily, an 
increase of 236,000 barrels daily. Domestic 
crude runs were 7,802,000 barrels daily and 
foreign crude runs 1,241,000 barrels daily. 

Demand by States of Origin.— Distribution 
of domestic oil by refining States and dis- 
tricts can be analyzed from receipts of 
crude at refineries. When long-distance 
shipments are involved, various crudes may 
be mixed in transit or storage and 
identification by origin may be only ap- 
proximate. 


AND DISTRIBUTION 


the Midwest in district II. Most of the 
domestic supply of crude oil is obtained 
from PAD district III, which includes 
Texas, Louisiana, New Mexico, Arkansas, 
and Mississippi. Interdistrict shipments 
from district III amounted to nearly 4.2 
million barrels a day and nearly 2.6 mil- 
lion or 62 percent was destined for district 
I during 1965. District II received 1.4 mil- 
lion barrels a day from district III. 


The Bureau of Mines collects data on 
receipts of domestic and foreign crude pe- 
troleum at refineries in the United States. 
These receipts include the crude runs to 


366 MINERALS YEARBOOK, 1965 


Table 9.—Production and reserves of crude petroleum in leading fields in the United States 


(Thousand barrels) 


Total cag 

since ma 
Field! State 1968 1964 discovery? reserves 
COE Texas s 2 2 Sa مس‎ Sus sus TERES بب‎ 8: 40,055 40,851 3,665,761 1.444.289 
Wilmington California 35,850 37,051 1,050,539 1,049,371 
Sbo⸗ Vel rum Oklahoma ........... 26,660 28,769 12,128 — 121,41 
Seeligson (all fields) 7 Ee Texas —— x — 21.926 21,580 813,460 186,540 
VFUUUVVTTT00T(T(0T00(((TT §äâ˙oM T 16,882 27.199 350,338 561,102 
Ser as SE s ee eee emcee 18.465 26,113 872,594 81,406 
Bay Marchand, block Louisiana 25,056 25,298 151.408 444.213 
E Texas بب‎ ٣] 14,174 25,276 430.659 219.341 
CCC e do کے‎ ees 25.052 24,487 1,135,338 — 511,646 
Caillou Island ðͤ v Louisiana 22,186 28,500 263,295 236.705 
III. E California 18.270 22.286 970.177 197.890 
South Pass, block 242 Louisiana 19,968 21,576 233.862 516,138 
West Delta block 30------------------- CCC 20,184 21.103 101.090 298.910 
Ward-Estes North 1415 Texas 19,192 20.227 207.787 35.213 
Sprayberry Trend 4444 ⁰ کا‎ us --do کت کے کے س‎ er ere rt کس ت‎ —— 11,880 19,866 204,244 75,900 
Huntington Beach .........------.-..- alifornia ` .... 15,785 19,858 749,981 155,981 
Timbalier Bay ----------------------- Louisiana ........... 16,876 19,037 185,412 164,588 
South Pass, block 27 m (o د د‎ 16,822 18,328 91.166 219.834 
Sager aaa Texas a sce 10.865 16,676 323.504 116,496 
VFC Montana, Wyoming — 18,702 16,351 288.452 111.548 
Haukihütc سے نع مت‎ REL ee Texas ice cl cc eel. 9,002 14,891 $11,920 214.031 
Midland Farms (all). „„ 9.051 14.270 116,504 995.315 
Rein! 8 WE ROO California .......... 9,772 14,084 407.518 207,057 
Headlee and. Nord Texas eener 18,657 18,988 58.048 148.604 
Golden Trend Oklahoma 14.292 18.544 296.860 63.140 
Tom O'Connor et...... 8.088 12.945 294.588 156.087 
Hastings, East and West O 7.895 12,900 355.156 14484 
FJ) 8 California 9.657 12.522 157.511 108.98 
El 3 aS Louisiana 11.634 12.414 88.709 61,91 
see cosi ereceee Colorado ............ 15,842 12,855 876,148 223.252 
Sand I TEXAS Qc —8 8,019 12,292 123,789 18,211 
CC EE California 18,417 12.017 447.226 52.774 
Grand Isle block 16-----------~------- Louisiana 10.584 11.743 52.961 122.089 
Cowden (and Foster and Johnson) Texas کہ س س سے‎ wwe wm —ÀÀ — مه‎ 7,658 11,530 216.911 103,089 
JJ (88 „ ee 7,718 11,502 229,796 120204 
EE New Mexico 11,171 11,361 181,751 153.249 
)J 8 ex as 6,7144 11,284 195416 4 
Swanson RIVE Alaska v~ 11.168 11.056 50.216 149,680 
Main Pass, block 69— Louisiana ........... 10,072 10,946 91,155 45 
Fullerton (all) ETE SUIS HERES Texas ——— —— — کے‎ L... 6,885 10,824 179,619 95.481 
Borregos ---------------------------- ~-dQ اساد‎ 6.022 10,823 55.444 84.586 
Anetn tab 16.954 10.816 188,174 265.826 
iii v uen eis California ........... 11,576 10,792 704.790 110.164 
F000 Pers. — 7,457 10.512 207.248 96,957 
Cowden. ۸0 60606 وھ عامس یج‎ Sc sss 2500! مع عوسی وو‎ 7.522 9,828 190.654 59,346 
Katy Norii co a انث‎ EE 9.452 9,784 173.095 126,905 
Sooner-Trend (Dover-Hennessey) ....- Oklahoma ........... 8.667 9.680 39.648 61,000 
Lake Washington Louisiana 2 10.242 9.661 114,850 185.150 
Coalinga: E aaa California `. 5.724 9,520 358.6868 84 
N ZE I MM MN 5.777 9.398 283.398 166,607 
o ee anite Illinois 12.612 9.168 312.106 37.894 
West BAY (K Louisiana 299 9.122 88.858 121,144 
p ka 2 OQ DRIVEN HUN ONU M Texas aa سے سے سس‎ 5.915 9.066 42,042 82,958 
Coalinga NOM. پاشیھ سر جوم ہے لے‎ California 10,147 8,971 95.170 — 102.045 
c غوو مہ شع مدامہ ےج‎ Wyoming 9,004 8,968 228.669 81,831 
Howard Glasscock .------------------ Texas. ہاج‎ ecce coarse 7,111 8,961 248,176 81.546 
West Ranch a a sado ی‎ 5,293 8,925 — 178.763 58 
Diamond „„! € وس‎ —À M rm من‎ Ue ERN —À o e t — — س — کت مت سه‎ wm A ہس ہہ مہ‎ 5.785 8,918 129,833 $65,167 
Pegasus — 40 4,848 8.918 76,117 60.888 
Agua Dulce-Stratton ~-.-------------- „oo 6.768 8,897 190.451 64.549 
Thompson (all) -.-----------------~- FFC 5.110 8.801 288.228 156.77 
. 8 FC 5.526 8.750 423.359 151.205 
High 1818100 کے مھ میم کے نھب مھ ہے‎ „) 10.181 8,615 108,108 11.853 
Old NRO eL E Illinois 11.030 8.593 622.518 82 
Wichita County Regular یت‎ Mb mE ame جا ا کا‎ if Texas ——————————— —— mm 8.555 458,091 60.00: 
Ho EE VPP 1.121 8.510 497,141 1547394 
Means and Ne SE „ 5.127 892 — 81.48 48.85 
Bavou Sale See Louisiana 7,288 8.865 108,842 96.668 
/ Wyoming 6,695 8.284 — 181218 85.785 
Buena Vila croci e Do sss California سے سے‎ 8,282 8,160 582451 8688 
Duel S s A NEE OR Texas en 5,868 7,961 — 50355 — 101110 
EEN Michigan 5,206 7.860 36.494 4.506 
Russell and North Texas 9۳۶۲ 4.990 7,8656 71,847 58.653 
Van & Van Shallow------------------ CC 4.850 7.814 318.976 87.924 
Cordel to cel ےد سے جم‎ EEN 5.097 7.794 97.214 59.43 
Belridze South ----------------------- alifornia 22 7.885 7.672 117.078 84,740 
Bay St. EE Louisiana ..... . ... 7.705 7,481 79.075 78.925 


1 Fields under 7 million barrels not shown for current year. 
3 Includes revisions, if any. 


Source: Oil and Gas Journal. 
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Figure 4—Wells drilled for oil and gas in the United States, 1958-65, by months. 
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Table 11.—Well completions in the United States, by States and districts ' 


369 


1964 1965 
State and district 
Oil Gas? Dry Total Oil Gas? Dry Total 
ےہر ہج سسجت‎ mm. . ß 8 
Alabama u 17 o. 32 49 18- 59 23 36 
Alaska - 4 2 15 21 11 13 4 28 
,بب رن‎ 7323 6 84 . adis 83 33 
Arkansas ee 167 48 206 421 100 44 190 334 
California 1.616 123 550 2.289 1.622 62 484 2.168 
Colorado -- 99 70 395 564 118 68 410 576 
Florida uoce سر‎ 4 _____ 8 12 15 ----- 11 26 
Géorgia: تو ہے‎ U 8 2 EE 
6177“ 88 1 ; ͥͤ ²˙ ( “seals مع‎ 
Minois r KERN 665 17 801 1.483 602 8 608 1,218 
Indiana 224 2 321 547 140 10 312 462 
J ͤͤ⁰y⁰yꝙðd Eer EM 12 12 ansa eet 15 15 
5185988 aa 2,2259 219 1.700 4,178 1,466 206 1,422 3,094 
Kentucky 7 485 194 655 1,334 879 177 659 1.115 
— ę(—„— r ¶ — — — — . —¼— — — — 
Louisiana: 
228 و تو‎ e c 1.486 228 1,204 2,918 1,289 299 1,090 2,628 
Sonti s oo ay ie 8 663 220 682 1,565 758 187 674 1,614 
Offshore 393 90 364 847 421 56 380 857 
2 25 a DE 
Total Louisiana . 2.542 538 2.250 5.330 2,418 542 2.144 5,099 
Merzig... 8 1 I. - + 0 1 1 2 
Michigan... 84 58 88 522 44 36 288 868 
Mississippi TT 188 18 618 719 201 15 523 739 
f1JJJJhhhhH!„!„„„„ u 12 19" xui SILIO) duces gne 
ontana 8 02 12 16 251 409 194 10 298 497 
Nebraska LL 136 2 320 458 93 1 827 421 
Nevada TT 2 6 8 6 9 16 
New Jersey TT LL 1 J IS EECH 
New Mexico 
Wet EEO 48 291 85 424 30 243 66 839 
East e 672 49 318 1,039 465 60 248 718 
N Total New Mexico 720 $40 403 1,468 495 803 814 1,112 
err 128 45 57 225 375 18 39 432 
North Carolina 3 . 2 2 
orth Dakota ۔۔۔۔۔ 113 سی تح تب ےل ہے ہے‎ 162 275 91 —— 148 239 
PUR 777 KE 737 288 1.452 2,477 715 268 911 1.889 
ahloma— LL LLL 2,256 464 1,286 4,006 2,188 549 1,277 4,009 
Mio tee UN ME 2 SEENEN 4 4 
cennsylvania ESI AUR ORNA 370 358 148 876 572 286 128 986 
uth Dakota. RR 23 26 — 29 93 
P76““,“,““.. sl Seen: 19 19 4 3 18 20 
Texas 
Gei Coat. 762 392 907 2.061 649 414 955 2,018 
E mto T LN 2,129 155 867 3,151 1,965 207 833 3,005 
st 2 eege 407 123 359 889 290 113 337 740 
Other distriet ss. 3.449 658 2,517 6,624 8,279 609 2,689 6,577 
Utah otal Texas. 6,747 1.328 4,650 12,726 6,183 1,848 4,814 12,340 
Vd oae e LE 50 19 109 178 71 27 71 169 
r Ee yz NEE 1 1 
minia TT | 2 2 5 1 1 
FVP AN سے‎ 1 1 
West Virginia ............... 411 652 170 1.233 257 695 115 1,067 
yoming g 455 51 529 1,035 398 58 492 948 
EE 
Total United States. 20.620 4.855 17,488 42,963 18,761 4.724 16,016 39,501 


, Excludes service wells 
? Includes condensate wells. 


Source: Oil and Gas Journal. 
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Table 12.—Producing oil wells in the United States and average production per 
well per day, by States 


Producing oil wells 


1964 1966 
State Approximate Approximate 
number of Average pro- number of Average pro- 
producing duction per producing duction per 
oil wells, well per day oil wells, well per day 
Dec. 81 (barrels) 1 .81 (barrels)! 
m Lar rr: hv yy 
Alabama یی ييآپیپی‎ 0 519 45.5 518 42.6 
Alaska سے سے کے‎ oe 56 549.4 57 589.6 
Arkansas 6.018 12.1 6,014 11.8 
California 40,916 20.2 41,081 21.2 
Colorado 1.981 47.3 1,938 46.9 
Inos 29,500 6.4 29,017 6.0 
Indiana 5.381 5.4 25,275 5.9 
Kansas „n.M 46,115 6.2 47,854 6.1 
Kentuckÿß 15.226 8.6 15.600 $4 
لے‎ — —-— —¼— ——— —ů— 12— —T— 
Louisiana: 
Gulf Coast === 15.114 91.3 15,788 96.0 
Northern 14.388 10.7 14.441 10.5 
Total Louisiana 29.452 62.6 80,179 64.1 
Michigan 4.151 10.2 4,086 9.9 
Mississippi سم لے اس‎ 20 59.0 2,518 60.4 
Montana --------------------- 8,829 24.0 8,799 25.2 
Nebraska 1.711 30.4 1.611 28.4 


New Mexico: 


Southeastern =~ 15,651 18.6 16,061 186 
Northwestern 1.919 14.4 1,939 164 
Total New Mexico 17.570 18.1 18,000 184 
New Tork K 212,526 0.4 312,304 0.4 
North Dakota a 1,881 38.0 1.988 87.4 
GF! Sees 18,752 8.1 18,947 2.6 
Oklahoma 80,511 6.8 80,947 6.9 
Pennsylvania 53,065 0.8 52.781 0.8 
South Dakota 24 28.1 28 23.1 
ڪڪ‎ 
Texas:3 
Gulf Coat. 19.562 26.1 19,489 26.8 
East Texas Field 18,904 6.2 18,489 72 
West Texas 67,068 18.2 66,778 18 
Other districts ........... 93,585 9.0 98,178 91 1 
Total Texas 199,119 18.6 197,924 18.8 
Utah مل ہے‎ UT 840 93.2 841 e 
West Virginia 13.20 i 18,225 0. 
,205 0.7 
Wyoming 8,019 49.1 8,098 47.0 
—————— سس یب"‎ i — 
Other States 
Arizona 29.5 
Florida : 0 e 140.7 
Mi ewww — — — € —À 19 109.8 1 1 
N ne „ 100 1.7 142 818 
Tenne - 35 154.8 39 08 
ennessee _ گی یتس‎ 83 : 
EES 88 0.7 6 
Virginia 8 2.3 6 1. = 
Total other States — am س #8 م‎ 
Total United States. 588,225 12.9 589,203 18.3 
1 Based 
3 Compiled Se eee number of wells during the year. shed by State 


agencies. ureau of Mines, all other number of producing oil wells 
Division of the Texas Railroad Commission. 
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stills, a small quantity used as refinery 
fuel, and crude stocks at refineries. 
Classification of receipts, by State of origin, 
shows receipts from local production (in- 
trastate), receipts from other States (inter- 
state), and receipts of imported crude. 

Classification by method of transpor- 
lation indicated the final receipts by water, 
Pipelines, and tank car and truck. Receipts 
of domestic crude by water usually are 
moved by pipeline from the point of pro- 
duction to the point of water shipment. 

Receipts of domestic and foreign crude 
petroleum at refineries totaled 3,296.8 mil- 
lion barrels in 1965; foreign crude receipts 
of 451.8 million barrels represented 13.7 
Percent of this total. The refineries proc- 
essed 3,500.8 million barrels and reported 
05 million used for refinery fuel and 
losses; the difference, 4.5 million barrels, 
Was withdrawn from stocks. 
SC major waterborne shipments were 
E. the gulf Coast to the east coast and 
و‎ States in the gulf-coast districts. 

nere are also interstate and intrastate 
shipments by water on the west coast and 
Mississippi River. 

All foreign crude receipts into the east 
coast district are received by water. A few 
refineries operating in western New York 
and refineries in district II, which com- 
88 d او‎ ap and mid-continent 
Teas, Ive their foreign crude by pipe- 
line from Canada. Very little foreign cai 
n Processed at refineries in the Rocky 
Mountain States; such crude as is used, ar- 
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rives at the refineries by pipeline and rail 
from Canada. West coast refiners received 
64.8 percent of their foreign crude supply 
by water, the rest was received by pipeline 
at refineries near the Canadian border. 

Although crude oil and petroleum prod- 
uct imports are substantial, domestically 
produced crude oil accounts for 86.3 per- 
cent of the crude oil processed at domestic 
refineries. 


PIPELINES 


Domestically produced crude oil moves 
through gathering pipelines then into 
trunk pipelines which transport it either to 
the refining centers or tanker and barge 
loading facilities. 

Pipelines are found at both ends of the 
spectrum. At one end are the gathering 
and trunk lines moving crude oil either to 
refineries for processing or for transport of 
crude oil for shipment by water. At the 
other end product pipelines transport the 
finished products from refineries or marine 
terminals to the marketing areas for dis- 
tribution to the ultimate consumer. 

Pipeline transportation of crude and pe- 
troleum products has come a long way 
over the past 100 years. The first successful 
crude pipeline, 5 miles long, was built in 
Pennsylvania by Samuel Van Syckel in 
1865. By 1965 there were more than 
210,000 miles of pipeline in all types of 
service. From some 9,000 miles in place in 
1941, the mileage of product pipelines had 
increased nearly sevenfold by the end of 


T 
able 15.—Recelpts of domestic and foreign crude petroleum at refineries in the United States 


(Million barrels) 


EE 


Method of transportation 1961 1962 1963 1964 p 1965 
JJ P ⁵ð-w ß ا‎ 
By water: 

n 
Een CC 186.0 140.9 129.8 125.9 147.8 
Me oe 268.8 211.6 807.1 285.9 296.6 
EE 317.1 330.2 322.2 337.1 344.4 
Total by water 721.4 148.7 759.1 748.9 788.3 
—— . n o 
By pipeline 
ntrastate _____ 1,286 1,333.4 1,377.2 1 
T 286. 883. 877. 426.0 1.407. 
yate ری‎ gap UM NEP 871. 865.8 900.8 929.4 او‎ 
J 8 64.1 79.7 90.1 101.7 107.4 
Total by pipeline... 0تت‎ 2,222.1 2,218.9 2,968.1 2,457.1 2,470.2 
By pare cars and trucks: 
m ratata 00ت‎ 0 84.9 86.9 86.2 34.4 $4.8 
: tersta WEE 8.1 6.2 4.5 4.8 8.5 
oreiannnn nn n. nn. cce ce ecce -- 0.5 0.1 0.1 9020 ہیں‎ 
Total by tank cars and trucks 43.5 43,2 40.8 88.7 88.8 
Grand total 2,987.0 8,070.8 8,168.0 8,244.7 3,296.8 
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1965. Also, there has been a significant in- 
crease in the mileage of gathering lines; 
from 53,000 miles in 1941, mileage of gath- 
ering lines had expanded to 77,000 miles 
by 1965. A long.term historical series for 
gathering lines, as well as crude and prod- 
uct trunklines, is shown in table 18. 

Pipeline tariff rates for crude oil shipped 
into the Illinois-Indiana refining area were 
reduced approximately 2 cents per barrel 
during 1965. Product pipeline rates were 
unchanged for the year. Table 22 shows 
representative pipeline tariffs for both 
crude oil and refined products. 


every 10 barrels of products needed in dis 
trict I were supplied from district III by 
water transport and from imports. 


Over the past 2 years, completion and 
operation of the Colonial Pipeline from 
the Houston area to the New York Harbor 
area and, more recently, the extension of 
the Plantation Pipeline from Greensboro, 
North Carolina, northward to Northern 
Virginia near Washington, D.C., is having 
a decided impact on the shipment of some 
petroleum products from the gulf coast to 
the east coast by tanker. Shipments of gas 
oline by water, for example, dropped 37 
million barrels in 1965 and at the same 
time, pipeline shipments of gasoline in- 
creased 65 million barrels or 57 percent. 
During 1965, shipments of gasoline to the 
east coast or district I by the pipelines al- 


REFINED PRODUCTS 


Products of about 4.5 million barrels per 
day were needed to meet the demand in 
district I during 1965. Nearly 6 out of 


Table 18.—Mileage of petroleum pipelines in the United States 
(Miles) 


.. aan 
Trunklines Gathering 
Year Crude Products lines سن‎ 
rer Grade Products ine: 
10 
1926 __. __ 44,470 1 45,700 90,1 
1981 — سے‎ 58.020 2 58,640 ned 
1986 ...........- 57.820 (1) 62,760 127.361 
1941 65,180 9,001 68,170 H 814 
1950 _........._. 71.378 20,881 60,560 110,504 
1953 __.__. s 15.228 21,236 68,040 88,540 
1956 — 78,594 86,420 78,526 189.982 
1959 ——— 70.317 44.488 75.182 200,543 
1962 L......... 7 10.355 58.200 76,988 


ي ا EE‏ )) 


1 Included in crude lines. 


Table 19.—Mileage and sizes of petroleum pipelines in the United States, 
January 1, 1962, and January 1, 1965 


EE 


Trunkli 

7 runklines وک‎ Hes Total 
(inches) Crude Products uary 
January January January January January January J wr 4.1966 
1,1962 1,1965 1. 1962 1. 1965 1. 1962 1. 1965 l Ñx 
ee EE 8 15.788 15.442 el zm 136602 
FF 682 448 599 665 12.810 12,489 14873 35.256 
جو سی یت کے‎ 29 2,475 2,398 2,670 $0,146 80,111 36.120 37220 
3 9.749 9.915 13.224 14.510 12.147 12,795 44836 47901 
FF 20,265 20.558 19.503 22,636 4,768 4,707 19·604 20,698 
10: cece 11,808 12,372 7,081 1.538 710 788 : 598 16,562 
12 و ست‎ 80 9,128 6,105 6,803 518 681 1151 2,291 
140 487 483 1'313 1.781 17 21 5'255 6020 
— s 4,221 4.842 1.012 1.147 22 81 9856  — 2925 
18 2:5 5 S 1.982 1.949 878 975 1 1 5.3838 0 
20— 4.362 4.549 1.010 1,036 11 15 6668 2667 
5 2.658 2,668  _ 4 R S Sa sar" 1498 1,504 
8 1.366 1.364 182 180 | —.— '829 830 
26 I 829 829 — 1 KIT 
F ns: „ 5 ي ہے‎ 642 0 
30... 642 646 . (194 — — e 18 
FFP 288 — — T 168 
3 j سن ي‎ ss 1,068 
32 4 lo 109 O —  — 210,867 

Total 70,855 72,888 58,200 61,443 76,988 77,041 200,548 
1 Includes a small amount of 2-inch pipe in trunklines. 


; Includes a small amount of 5- 
Includes a small amount of 7. 


inch pipe in trunklines. 
inch pipe in trunklines. 
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Table 22.— Pipeline tariff rates for crede petroleum and petroleum products, 
January 1, 1965 and 1966 
(Cents per barrel) 


Origin Destination 1965 1966 
Crude oil: siis 7 
West Texas Houston, Ten : . 
West Texas East Chicago, Ind 0.8 EE 
West Texas Wood River, III. 0.27-0.28 022 
Oklahoma Chicago, II.. 0.24 0.19 
Oklahoma Wood River, Ill. ___. 0.21 053 
Eastern Wyoming Chicago, III. 0.35 030 
Eastern Wyoming Wood River, III. 0.32 ء‎ 
fined products: 
سا جو ہن‎ M (]ً۸,1 1 1 111+1 4‪ +-ٗ۔-,‎ - 60 $0.249-0.287 $0.249-0.287 
Houston, Tx. New York. N. v. 0.34 10.36 
Baytown, Tex Chicago, Ill. ہہہ۔ہ۔۔۔ے۔۔۔۔‎ 0.36 052 
Tulsa, Oklaa 2 Minneapolis, Minn _----- 0.52 0.55 
Salt Lake City, Utah. Spokane, Wash. 0.55 024 
Philadelphia, Pp Rochester, N. 0.24 


EE 


! Rates are adjusted seasonally as follows: 


April 1-September 30: Motor fuel, $0.36: distillate fuel oil, $0.40. 
October 1-March 31: Motor fuel, 0.41, distillate fuel oil, 0.46. 


Source: 


most equaled the 179 million barrels 
shipped by tanker. Another sharp increase 
was in the pipeline shipment of distillate. 
There were about 45.7 million barrels of 


Interstate Commerce Commission. 


this product group shipped by pipeline e 
1964. In 1965, however, pipeline shipmen 
increased to 84.4 million barrels, or 85 per 
cent. 


INTERCOASTAL SHIPMENTS 


Most of the tankers in service between 
the gulf and district I are under long-term 
charter or are company owned. Only about 
5 percent of the vesscls are under spot 
charter, that is single voyage or two consec- 
utive voyage charters. Table 25 shows the 
trend in the spot charter market for both 
clean and dirty cargoes and fixtures over 
and under the cutoff point of 25,000 dead- 
weight tons. Although intense competition 
from product pipelines has made sharp in- 


RAIL, LAKE, AND 


Rail transportation.—Interdistrict ship- 
ments of petroleum by rail represent only 
a small part of the total volume of crude 
oil and refined products transported. 
Liquefied petroleum gases and lubricants 
comprise the major part of these ship- 
ments. Table 26 shows the interdistrict rail 
distribution of crude oil and petroleum 
products. It is based on a l-percent waybill 
sample compiled by the Interstate Com- 


merce Commission and data compiled by 
the Bureau of Mines. 


Rail shipments of petroleum within the 
PAD districts are about double the volume 


roads on tanker shipments of products e 
as gasoline, kerosine, and light heating 0 
to district I, the effect on the spot-charter 
rates from the U.S. gulf to destinations 
north of Cape Hatteras has been minor 
indeed. As shown in the accompanying Ur 
ble, the spot-tanker rate has stiffened E 
cause of a strong demand for sm? j 
tankers by the armed services to supply 
Viet Nam military requirements. 


RIVER SHIPMENTS 


of interdistrict shipments. In ! 
trict shipments were about 90 
rels. ۱ 
Lake amd river—The Corps of اس‎ 
U.S. Army, compiles data ہس‎ ped 
petroleum and petroleum products ۹ ٦ 
via the Great Lakes and the Ohio So 
between PAD district 2 and PAD ar 3 
The river shipments are mostly in 5 
moving from Ohio and Kentut ۶ 
refineries in western Pennsylvania 2 
West Virginia. The lake shipments s 
marily fuel oils moving to mar 
Pennsylvania and New York. 


963, intradis 
million bar- 
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Table 25.—Tanker rates from U.S. Gulf to destinations North of Cape Hatteras 
EE 


Vessels under 25,000 DWT 1 


Clean products Dirty products 
Year (cents per gallon) (dollars per barrel) 


Gasoline Kerosine 


No. 2 80 gravity No. 5 Bunker C 
fuel oil crude oil fuel oil fuel oil 


tee EECHER 0.71 0.84 0.89 0.80 0.82 0.88 
1962 mnn .89 .98 1.03 41 48 46 
1963 w... s جم‎ m .80 88 93 88 40 48 
1964 q 92 1.01 1.06 45 47 50 
1966 ————— q .86 95 1.00 48 46 48 
ت‎ .88 91 96 BO 58 56 
Vessels over 25,000 DWT! 
1857 ECC 0.64 0.70 0.74 0.27 0.29 0.81 
+ Cen 73 81 85 86 . 88 40 
7202ات‎ . n 84 89 8 .85 40 
1984 —— --—-—- .85 98 98 87 .89 Al 
1968 7777777------—----- S 16 84 88 .88 .40 48 
J ͤ OMEN 67 74 78 40 .48 45 
! Deadweight ton. 
Source: Platt’s Oil Price Handbook. 
STOCKS 


Total stocks of all oils were reduced 2.9 
milion barrels during 1965; however, 
crude oil stocks decreased 9.8 million bar- 
rels below the December $1, 1964, level. 
For refined products, the closing stocks 
Were considered by the industry to be at a 
much more favorable level than in 1964 


when gasoline stocks were 10.6 million bar- 
rels higher than in 1965 and resulted in 
distressed gasoline prices. Stocks of residual 
fuel oil at the end of 1965 were 15.8 mil- 
lion barrels above the 1964 level and about 
10.4 million barrels of this increase was in 
PAD district V. 


STORAGE CAPACITY 


The Bureau of Mines conducts semian- 
nual surveys of petroleum refineries, bulk 
terminals, and underground storage facili- 
ties to ascertain the capacity assigned to 
the storage of gasoline, kerosine, distillate 
fuel oil, residual fuel oil, military jet fuel, 
and liquefied petroleum gases. Liquefied 


gases require special storage facilities, the 
bulk being underground caverns. Tanks for 
storing residual fuel oil can also be used 
for crude oil. Storage for the other prod- 
ucts is interchangeable depending on de- 
mand. 


PRICES 


Crede ol—Although there were no re- 
سا‎ in posted prices of crude oil in 
965, the average value per barrel of crude 
oil at the well declined 2 cents, to $2.86 
Per barrel. This resulted from increased 
production of low-gravity crudes, noticea- 
bly in California where the average value 


at the well declined from $2.43 to 8 
barrel. = d d 


There were no changes in posted prices 
of crude oil until December when a 10- 
Cent-per-barrel increase was announced for 
crude oil produced in Kentucky, Illinois, 
Indiana, and Michigan. 


The Bureau of Labor Statistics (BLS) 
collects prices on crude oil from six oil 
producing areas. Three of these series are 
for sweet crudes and three are for sour 
crudes; companies producing oil from these 
areas supply the BLS with price informa- 
tion. The Wholesale Price Index for crude 
petroleum (1957-59 = 100) was 96.9 at the 
1965 yearend as compared with 96.7 a year 
earlier. A long-term historical series of the 
crude oil price index developed by BLS is 
shown in table 35. "Wholesale," as used in 
the description of the index, refers to sales 
in quantities not to prices by wholesalers, 
jobbers, and distributors. 
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CRUDE PETROLEUM AND PETROLEUM PRODUCTS 389 
Table . Stocks ef crude petroleum, natural gas liquids, and refined products 
in the United States at end of year 
(Thousand barrels) 
1961 1962 1963 1964 1965 
Crude petroleum 
At refineries 64.644 64.836 61.487 63.908 $9,386 
Pipeline and tank farm 159,105 167,390 157,544 149,415 144.740 
Producers . ññk 20.915 19.785 18.380 16.784 16.168 
Total crude petroleum 244.664 252,011 231,361 230,051 220.289 
Natural gas liquid 37,067 31,385 $3,741 35.679 35.867 
Refined products 09 543.843 $50,900 564.451 573.499 580.188 
Total 825.014 834,296 835,559 839.235 836,344 
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Figure 5.—Posted prices of selected grades of crude petroleum 
in the United States, 1955-65, by quarters. 
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Table 34.—Value of crude petroleum at wells in the United States, by States 


1964 1965 
Total value Total value 
State at wells Average value at wells Average value 
(thousand per barrel (thousand per barrel 
dollars) dollars) 
—— = = E 
Alabama `. ee 22,095 $2.60 21,047 $2.61 
Alaska A bessere 83,627 8.04 34,073 8.06 
Arkansas 71.120 2. 66 68,974 2.66 
California 729,022 2.43 753,099 2.38 
Colorado 100,094 2.88 96,512 2.88 
Ilinois سب سد سح سے سا ہے‎ 20,2 2.93 186,664 2.93 
Indiana _.... + 73 32.157 2.85 82,606 2.84 
Kansas ` 2 2-2 22222222222 810,256 2.92 805,820 2.92 
Kentucky 5-4400 56,746 2.87 55,638 9.87 
=—— —ñ— O ad 9 (X 
Louisiana: 
Gulf Coat 1,548,052 8.12 1,677,960 8.11 
Northern 161.570 3.01 163,754 2.96 
Total Louisiana 1,709,622 3.11 1,841,714 3.10 
Miehs ans 43.839 2.81 41.091 2.79 
Mississippi B22 151.595 2.67 148.437 2.64 
Montana nn 14.621 2.43 79,624 2.48 
Nebraska سے‎ ee 51,605 2.70 45,796 2.66 
— ا ا‎ 280 
New 1 3005181 
eastern ; 2.89 802,319 
Northwestern 26,384 2.64 32.658 22 
Total New Mexico....... 326,565 2.87 334.977 2.81 
New Vork 8.321 4.44 7.246 "PE 
North Dakota 63,813 2.48 65,875 2.50 
T ide eee مت پت‎ 8 46,420 2.93 87,940 2.94 
Oklahoma 587.320 2.90 587.944 2.89 
Pennsylvania 22.088 4.32 21.263 4.32 
Dakota ہے‎ ge 495 2.00 438 2.00 
Se 
Texas:* 
Gulf Coast 6 8 3.20 600,806 8.20 
East Texas Field 131.717 3.03 123,132 8.04 
West Texas 1.272,496 2.86 1,317,522 2.86 
Other distriets ---۔۔۔۔۔‎ 911.453 2.94 920,659 2.95 
Total Texas 2,928,994 2.96 2,962,119 2.96 i 
„„ 74.867 2.62 66,045 2.61 
West Virginia 12.975 3.85 13,591 8.85 
Wyoming 351.043 2.53 345.785 2.50 
Other States? __ LLL ccs 2,186 2.14 8.980 2.14 
Total United States 8.017.078 2.88 8.158.298 2.86 


1 Texas Railroad Commission divisions. 


2 Arizona, Florida, Missouri, Nevada, Tennessee, and Virginia. 


Refined Products.—Wholesale prices of 
the principal petroleum products recovered 
some of the losses of the past years, but 
only gasoline reached the wholesale price 
level of 1962. While posted prices for kero- 
sine and distillate fuel oil at refineries 
were lower, prices away from the refinery 
increased. At New York Harbor, the posted 
Price for No. 5 residual fuel oil, sold in 
cargo lots, was reduced from $2.84 per bar- 
rel in 1964 to $2.76 per barrel; Bunker “C” 
Price dropped from $2.30 to $2.26. On De- 
cember 22, the Secretary of the Interior an- 
nounced a program of liberalized controls 
for residual fuel oil imports. Shortly there- 
after, the Venezuelan Government an- 
nounced that residual fuel oil shipments 
from that country would be taxed on the 
Posted price of residual less 10 percent 
(later this was changed to 15 percent). Re- 


sidual fuel oil of Venezuelan origin repre- 
sents a major share of the imported fuel 
oil required to supply the east coast mar- 
ket. The Venezuelan Government's decision 
dampened the hopes of residual fuel oil 
consumers for a substantial cut in fuel 
costs as a result of the relaxed import con- 
trols. 

Gasoline prices to the consumer in- 
creased from an average of 30.35 cents per 
gallon for regular grade in 1964 to 31.15 
cents per gallon in 1965. The average serv- 
ice station price of gasoline (excluding 
taxes) increased from 19.98 cents per gal- 
lon in 1964 to 20.70 cents in 1965. Federal 
tax remained at 4.00 cents per gallon in 
1965, but State and local taxes increased 
from an average of 6.33 cents per gallon to 
6.45 cents per gallon. 


91.8 
92.4 


91.2 
91.6 


91.1 
91.6 


91.1 
91.6 


91.1 
91.6 


August September October November December 


July 
91.1 
91.6 


x, crude petroleum 


100) 


June 
91.0 
91.6 


o e 


May 
91.0 
91.4 


(195 


April 
91.0 
91.4 


Table 35.—Wholesale 


March 
91.0 
91.8 


91.0 
91.8 


91.3 


January February 
91.0 


Average 
91.1 
91.6 


1947 
1948 
1949 
1950 
1951 
1952 
1958 
1954 
1955 
1956 


Year 


MINERALS YEARBOOK, 1965 


WAN NONNE هي‎ 
نج تحت ہے‎ Es Es E ge 
SOR یھ ہہ ہیی‎ 
ہم ہم‎ 
MAN -چ یہت چ چہ یہت‎ e- 
mor CEO 
SOR 8888558 
wq vd 
WAN cucot- ۓ یہ‎ N 
228 t-t-t-t-«9 ف‎ 
COA 58288888 
= v 
WAN NADON 
ect: Ferree 
O00 ہہ ہ ہ ہہ ہی‎ 
gd qud 
LAS بواچ وہ چہ مراجہ‎ 
- C00 r-t-t-t- فی ی‎ 
SOA ARAMAD 
= = 8 
OHS 1 9 00 e2 oQ t< 
e © 00 E r= r= نے‎ e 
oco 888988885 
e rl 
OSS NERA 
e ہے‎ OO t= r= r= r= © wo 
SOR 888865 
gc eg 
OTO Nanette 
22 mt © 
eech 885885 
et v 
= 
we چہم یہ‎ 00 t- 2 
28 Eet Est be e 
SON 988882286 3 
— w 
85 
| e 
E 
uim mannan. E 
Sa ed E ` E E Es Es Es O 
SOM 8888286 
wd پہے‎ a 
EN 
CH 
6 
Winn بی یہو وہ یہ ہہ‎ | 2 
22 Ee Ebbe be Es © 2 
ہی ہہ یی وہہ‎ 
= qud - 
2 
o 
* 
43 
— 
+ 
mom NNN | £ 
WHA ere سج‎ Es 2 
ADA ىی ہو‎ ooo 
E 3 
بچ‎ 
28 NOMAD o 
= ed Es —t-t-t-t- oo 
SOM 8888655 a 
= ہے‎ š 
3 
a 
o 
8 OI CD OMNIA e 
006 OOD 6© 
AAD ہہ جو ہ ہ ہ ہہ‎ 
el ed 2 gl Ei پور ہے‎ d 


401 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


"MOOQPUuSH n [IO s. t :əəinos 
— . = OO o nn d MS 


89°2 80'3 (EA: 96'3 89°32 59° Leg DS € A/ignugt 
PCM DL NU a E EEN 
ERR 6'61-,61 6:18-8 6:58-08 'I£-,1 
uo3SururA UNS Ab ` siu ئن ید‎ Rau) 56˙08- 0 As 6ء‎ 98-98 
EE (BUYUON 'euojsauir] "WT 'puvjs] 
یی ئن‎ 'oX/AA '19A0429ulg 3utd-oppe?) 


9ju10giv;) 


ulsug 114 "SioUSu W 


98° d 08 98˙8 01˙8 L6°Z : ; š I 4unusf 
. 0698-08 
6080 608-8 SEX] o6 bébé (3939448) (Shun) 
wuwjsjn] — Q S v ° ہیی 801000 سے‎ IL, opuuai ef 08-08 ef 08 08 19/994 AA bun 
sSuxə L, 3894 suxə L "Zahl N guxə L *uosulu%nH 
q3nog “41800 ux] 1SƏ AA ‘ABID 'uos192)) 
LEE CM UEM MMC P— suxə L 


38800 Jm 'əlpuuuusq 


01˙8 DIR LL'6 ped ike __ 9 1equis»»q 
: 06'2 Sus nu تی‎ Se SES -- ۲ dəquuəoəq 
GE 16°S 08'2 00'8 00'8 6ئ‎ $6'8 8yv 777 ہین نت‎ 


ee wiusa[Ksuuəq S291:1381D 
e6`98—.98 6۰۶-٤ "H2 3994 qjnos uy 4ueqSairv 
I Stout Ayonqu sepsis 
Andie ei uis suju1o) Paw Projpuig * 
mx "C n ĩðV—³ĩ 86 
$USUVy-VulOqu[I4O0 epeis wjuwAI«suuaq 


—— KD; . "CI a a و‎ 
ə#uuq> emp ua spe Co ‘S961 uy 
SUIS pou) IP uy ə pe ,, d jo [areq 43d ond pojysog——-9c opquy 


402 MINERALS YEARBOOR, 1965 


4 
E 
r 
2 5 gerot —Á— — dM lee تسس سلصہ — ہر‎ — 
x Sure °C > 
£ 
£ 2 5 - - " " as EE 
x 
I 
2 - - - — e — ہام‎ — RE EE 
> =~ ی‎ — > Z — a — — — کک کہ کہ‎ ١ 
ہہ‎ WALT تب‎ a e 
= 0)2 R — 8 S SH 2 — — 
š S | 
x — 
$ 
e st —-—- - 55 — f d ten, AE 
r Regear - grade goso ne 
E — — - D 
8 — ~en — ud es 3 „ ` 


= R „, 


sk ——— —————————— m — M N 
| 


- 


2 1 EE EEGEN 
4 ہے‎ 357 se رت‎ e S82 2 963 میرم‎ 


Figure.6.—Prices of Bunker ^C" oil at New York Harbor, bright stock at Oklahoma 
rehnenes, No. 1 range oil at Chicago district. and regular-grade gasoline at refineries 
in Oklahoma. 1955-65. by quarters. 
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REFINED PRODUCTS 
GENERAL REVIEW 


Petroleum is consumed in many finished 
products that must be considered individ- 
ually. Competition with other fuels and 
economic and climatic conditions influence 
the consumption. 

Gasoline is consumed principally in 
highway transport, aviation, and mecha- 
nized farming. The demand for kerosine 
(a product defined as meeting lamp-oil 
specifications for color and flashpoint) con- 
tinued to climb with the expanding mar- 
ket for commercial jet fuel, as straight 
kerosine is used to fuel commercial jet air- 
craft. Distillate fuel oil, including light 
diesel oils, is used for space heating and 
for diesel-electric locomotive fuel and has 
nearly replaced residual fuel oil and coal- 
burning steam locomotives in railroad use. 
Residual fuel oil usually sells for less than 
crude oil at the refineries and competes 
directly with natural gas and coal for 
heavy-fuel uses. Since residual fuel oil is 
not normally moved by pipeline, its dis- 
tribution depends on low-cost water trans- 
Port and limited tank car movement. 
Consequently, it cannot normally compete 
with coal in  coal-producing areas. 
Liquefied gases, in competition with kero- 
sine and light distillate fuel oil for domes- 
tic use, are used as fuel in internal-com- 
bustion engines and are becoming 
increasingly important as the initial raw 
material in the development of many pe- 
trochemicals. 

The total demand for all oils in 1965 
averaged 11,490,000 barrels daily, including 
a domestic demand of 11,904,000 barrels 
and exports which averaged 186,000 barrels 
daily. On a percentage basis, total demand 
Increased 4.$ percent; domestic demand in- 
creased 4.5 percent; and exports decreased 
nearly 8.0 percent. 

Military purchases of all petroleum 
Products from domestic sources in 1965 
averaged 468,000 barrels daily compared 
with 464,000 barrels daily in 1964. 

The new supply of refined products 
comes from crude oil fed to refineries, nat- 
ural gas liquids, a small quantity of motor 
benzol derived from coal, and imports of 
refined products from foreign countries. 


The demand exceeded new supply in 1965, 
resulting in a decrease of 2,891,000 barrels 
in stocks of refined products. 

Prior to 1963 the continuing decline in 
the residual fuel oil yield and the increase 
in the refinery shortage (excess of refinery 
output over input) reflect the trend in the 
petroleum industry to install more hydro- 
cracking and cracking facilities to obtain 
higher yields of the lighter end products 
and minimize output of the heavier end 
products such as residual fuel oil. 


REFINING CAPACITY 


There were 289 petroleum refineries in 
the United States with a total installed 
crude oil capacity of 10,493,639 barrels per 
calendar day as of January 1, 1966. This 
represents a decrease of 11 refineries and 
280,956 barrels daily in total capacity. 
There were no decreases in crude oil 
throughput capacity from 1943 through 
1965. The recent dip cannot be interpreted 
as a downturn in the trend, however since 
at the beginning of 1966, 307,000 barrels a 
day of replacement capacity and 148,300 
barrels per day of new capacity wcre under 
construction. Most of the construction was 
concentrated at refining centers on the 
Louisiana and Texas Gulf coasts; also some 
new and replacement capacity was under 
construction on the west coast. About 22 
percent of the total operable capacity was 
shutdown as compared with 2.5 percent a 
year earlier. 

Another significant factor is the growth 
in cracking and reforming capacity to 
3,974,986 barrels per day. Capacity in this 
area has doubled since 1951. In addition 
new and replacement capacity reported 
under construction January 1, 1966, aggre- 
gated 343,055 barrels daily. Louisiana and 
the Texas Gulf refinerics accounted for 
more than a third and California account- 
ed for another third. All figures relating to 
cracking and reforming capacity are in 
terms of barrels per day of gasoline pro- 
duction. Other comparisons are available 
in the accompanying tables. (See tables 43 


and 44.) 
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Table 38,—Salient statistics of the major refined petroleum products in the United States 
(Thousand barrels) 


1964 p 1965 
Gasoline, total: total — a, A, See mme UD m em en n ema 1,661,301 1,704,401 
At refineries — — 22 —À A — er — À — —— 1,649,400 1,698,741 
At natural gasoline plants.-.------------ 901 ,660 
Stocks end of yeür-.------------2--2--2-42-2-22-2-2-- 193,633 183,058 
Ko een 10,482 10,052 
Exports 6.209 4.872 
Domestic demand — mm wm mn ——— — 97 mw mm wm 1.657, 906 1,720,166 
Motor SS 1 1.610.087 1,655,882 
At refineries ——  —— — —— 1,598,186 1,645,172 
At natural gasoline plants.-.-.-- 11,901 10,660 
Stocks end of year------------------ 185,766 174717 
Imports --------------------------- 10,482 10,052 
Exports —— 22 — —— 688 713 
Domestic demand ace med MM ا‎ 1.611.348 1,616,220 
Aviation Eton "E ———— س س تک ت ت ص‎ 51,214 48,569 
Stocks end of year------------------ 7,861 8,941 
mp cou 5.525 UB 
Domestic demand .------------------ 46,558 48,986 
naphthas: 
Special Juctjon, tot 26,144 28,857 
At refineries - - 25.878 28,784 
At natural gasoline plants--------------- 266 123 
Stocks end of year-.--------------7-77---7-77- ٦ erh 
ee 1.880 1.559 
P11 E 27.551 29.832 
Domestic demand --- 2 . 
il): 
Kerosine (including range oll) کے2‎ 94,967 94,455 
Production, to = 
At refineries ~-------------------------- 93,474 98,149 
At natural gasoline plants--------------- 1,493 1,806 
Stocks end of year...----------------------- سے‎ 9180 
P ˙ ( 170 219 
Exports ene rrr 1 
Domestic demand --------------------------- 92,738 97,68 
i ] oll: 
IIC سے‎ D ساس‎ 742,489 765,480 
At refineries ~-~------------------------ 742,046 765,071 
At natural gasoline plants--------------- 893 859 
Crude used directly as distillate-------------- 755 773 
Stocks end of year.------------------------- 155.846 155,407 
Imports ------------------------------------ 11,785 18,020 
Exports --- 5,386 8,673 
Domestic demand ...-.---------------------- 750,424 775,989 
Residual fuel oil: 

“Production ——— 2 2 — 266.825 268,567 
Crude used directly as residual_-..---------- 8.720 8,950 
Stocks end of year.....--------------------- 40.408 56,214 
Imports ~-.--------------------------------- 295.771 $44,605 
Exports 18.870 14.878 
Domestic demand aun 554,581 586,483 

Jet fuel. total: 

Production EE 1 182,540 191,168 
Stocks end of year 2222 18.744 18,699 
Imports EE 23,248 29,962 
eno! ts Fee Eeer 170 ell 

mestic demand 2: 0000 220,5 

Naphtha type: 204.258 

Production, total 1 82,529 
At refineries سے سے سا سے ہے ہے‎ 82,416 
At natural gasoline plants 118 
Stocks end of year... essc .—— NA 8,838 
Imports 16,493 

BBVA | 
On ee A CA. “99655 
ee ce tvpe: emand - 99,052 

roduction `... 

Stocks end of year___ men 
Imports 18.469 
Exporta ودسووودھووسسوسسس ھت‎ NA 587 
Domestic demand Eccc dI ie 121.536 


- 
—2———— جہ دہ — 


aoo a 


See footnotes at end of table. 
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Table 38.—Salient statistics of the major refined petroleum products in the 
United States—Continued 


(Thousand barrels) 


1964 P 1965 
Lubricants: 

, ß x ae ES 63,668 62,925 

Stocks end of year 14,062 13,804 

Imports WEE 31 29 

Exports, total 18,176 16,675 
(I ro ME m 897 886 
Oil, EES 17,779 16,289 

Domestic demand «4« 45.788 47.037 

Wax (1 barrel — 280 pounds): 

Production amass uni ꝛ ö 5.352 5,456 

Stocks end of year 908 890 

HIDO 0770ء‎ 11 

EZ port --- mide 1,734 1,649 

Domestic demand ں-‌‎ é «4 3,596 3,836 

Coke (5 barrels — 1 short ton): 

Production, total 00 00 84,325 86,040 
Marketable coke ں‎  - 0ك ڈ۷‎ 34,872 36,318 
Catalyst cok 49,453 49,722 

Stocks end of year 6,195 7,389 

aa . cdi 13,618 11,819‏ کے کے سے ای , 

Domestic demand “ص-‎  ٹ‎ “9 ۶ ۶/۶٤٤82 10,395 13,621 

Asphalt (5.5 barrels — 1 short ton): 

Fonts 8 114.879 128.604 

Stocks end of year LL LLL LLL ccs ces -- 14.231 16,178 

Imports (including natural) 5,912 6,302 

FFC . ee یو٣0‎ 159 892 

Domestic demand 120,155 127,567 

Road oil: 
Production 6.371 6.565 
Stocks end of yer 579 584 
. Domestic demand 6.545 6,560 
Still gas for fuel: 
Paten 0000 131,257 135,295 
Liquefied gases (including ethane) for fuel and 
chemical use: 

Production of LRG,? total 106.512 106,836 
For fuel use 59,244 56,125 
For chemical use 41,268 50,711 

Stocks of L. R. G., total 3.692 3.665 
For fuel u ze 3.074 2,816 
For chemical use 618 849 

L.P.G. for fuel and chemical use: 

Delivered from gasoline plants 189,619 200,218 
Imports 0یبپ‎ 4,128 7,553 
Exports: ۷07723 5,358 1.520 

Domestic demand, total 295.095 307,114 
LRG? for fuel ugzsee . 59.516 56.383 
LRG? 007868 ------ 47.190 50,480 
LPG? for fuel and chemical use 188.389 200.251 

Petrochemical feedstocks: 

Production _. 2ك‎ - 000000 57,578 57,851 

C E y a 2,569 4,093 

Imports, i un 500 
90880 ] 10 

)J! SESE 0101101 19909 370 

Exports total 1,951 
in % / ii 
Gõĩ³¹üiA ³•m⁊ ; · h 5m; اوت‎ weet ماش‎ 1.951 

Domestic demand, total. 57,599 54.876 
Still gas ____. 0 9 7.698 8,926 
Naphtha 400° ..... 8ت‎ 24,583 23,521 

TF7! 8 25,318 22,429 
Miscellaneous: 

Production, total 16,777 16,907 
At refineries ___ ee 13,583 13,994 
1۶2۰۶ 3.194 2.913 

Stocks end of “۰. 70 1,819 1,809 

Imports )))) 

Exports d aie n 0 236 960 

Domestic 0 16,353 15,957 

Unfinished oils (net): 

Input (plus) output (minus) 21.322 32.111 
ks end of year 87.014 88.609 

Imports ⁰•TGT0000000T000T000TꝙTꝙVTPœ A ˙ 8 82.587 33.706 

Shortage (or overage) ) 79,395 80.241 
? Preliminary. NA Not Available. 
: Includes 409,000 barrels naphtha-type jet fuel produced at natural gasoline plants. 
, Liquefied refined gases. 


Liquefied petroleum gases. 


EE e 
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Table 39.—laput and output of petroleum products at refineries in tbe United States 
(Thousand barrels) 


1961 1962 1963 1964! P 1965 


Input: 
Crude petroleum: 
Donestio aa te __ 2,604,127 2.659.826 2,758,168 2,785,895 2,847,821 
Foreign ` 2 383.031 409.805 412,484 437.434 453.02] 
Total crude petroleum- ---------- ..  2,987.158 $8,069,631 8,170,652 3,223,329 3.300.842 


Unfinished oils rerun (net)-------------- 21.202 27.733 81,934 27,322 Su 


REEL OPEP dct PERRA NC i CEPS a a 
Total crude and unfinished oils rerun-- 3.008.360 3,097,364 8.202.586 8,250,651 3.332.953 


Natural gas liquids.----------------7-7777 169.278 182.756 190.148 213.264 225.676 
Benzol -—-- — 169 91 80 29 13 
Output: 3 
Gasoline. total F ------ ) 1,482,110 1,533,256 1,581,209 1,649,400 1,693,741 
Motor gasoline ----------------7--7-77 1,598,186 1.645.172 
Aviation gasoline ------------------- f Na NA NA d 51.214 48.569 
Special naphthas -----—--------------—- — 32.156 37.297 22.687 25.878 128.734 
Kerosine? سے ہے‎ —— 141.110 156.373 164.805 93,474 49 
Dictillate fuel oil . 696,015 119,590 — 764,597 — 742.046 765.071 
Residual fuel oil 315.577 205.679 275.910 266,825 268,567 
Jet fuel. E ————ꝛ 95.210 102.269 98.745 182.131 , 191,055 
Naphtha-type ------------------7---- I 82.416 
| we Kerosine-type ——-——— V ` B NA NA NA 108.682 
* 7 Lubricants ------------------7-----7--7-- 59,254 61.167 63,086 63.668 62.920 
i Wax? EE 5.781 5.353 5.126 5.352 5,456 
( e ee — 75.333 78.724 80.688 84,325 86.040 
Asphalt? ee 101.819 — 109.576 — 111.948 114.879 123.604 
Road oil __ ساس — ہس سے سے لم‎ 5.820 7.079 6.792 6.371 6.565 
Still gas for fuel_--------------------- -- 127,537 130.429 — 129.598 131.257 185.295 
LRG.“ total ~--------------- - ———— 78.947 78.826 95.357 106.512 106,886 
For fuel use -~-------------------- — NA NA Í 359394 — 5924 56.15 
For chemical use ----------—-------- í É 38.963 47.268 50.711 
Petrochemical feedstocks, total INA SNA 52,393 57.578 57.851 
Still gas —— 7.834 7.698 Säi 
Naphtha 400° ~------------------ ee t NA NA 21,984 24.657 24.511 
Orhe aun | 22.515 25.223 24.414 
Miscellaneous products ? ...- 02310 26.261 29.194 13.578 13.588 13.294 
—§3.429 —63.901 —73.710 —79.335 —80.241 


» Preliminary. NA Not Available. 

Y New basis. comparable with 1965 data. 

: Production at natural gasoline plants shown as direct transfers and omitted from the input and 
output at the refineries. 

Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the sbort ton: 
5.5 barrels of asphalt to the sbort ton. 


àLiguefiel petroleum gases. | ۱ 
» Formerly included with gasoline. kerosine. distillate fuel oil, residual fuel oil, liquefied petroleum 


| gases, miscellaneous oils and unfinisked oils. 
* Includes losses or gains in volume during processing. 


Table 40, — Percentage yields of reüned petroleum products from crede oil in the United States 


— — 


Finished: products: 

Cale حم سح‎ 434 49 452. 449. 452. 44.7 448 4۹1 UI 44.0 
Ste Al maphthas ......--- en (9 e (0 9n e (3) H 8 A 
Keres ne ا جرد‎ — 1 3s Aa 033 Aë 47 50 51 29 Z 
De: ste fuel oil يدي‎ ai 24 au 24 23.1 B2 0239 22.9 23 
Resatial fuel oil U? Dna U» ns gus lbs 96 86 82 M 
N وہ‎ 22 25 32 $60 31 3.3 3.1 56 5.8 
Ludrieating oil 0920 2.0 1.3 1.5 1.3 28 20 مد‎ 2.0 20 M 
VCC 3 3 3 2 T> > 71 1 2 2 
JJ “TT کم‎ ors ra oo 23 ae 26 26 M 
V st 32 32 33 An 3A 3.5 3.5 3.5 M 
B ... 050 3 2 3 2 > 9 ? 2 2 + 
بد‎ Lupaqa uu Ee 12 45 as ۳ 1 2 I 49 4.0 A 
l وس‎ XR Lé LA ZA ne 2r 33 1 L8 3.8 3.1 
feel MRI (NA INA . N CNA CNA CNA NA 2% H ُا‎ 
ای‎ nished il „ 8 ھی‎ 20 22 4 4 
Sort k- -.----—----.---- — SOS LI 19 1 —£0 —22 —24 ا‎ 

100.0 100.0 1000 100.0 109.0 199.0 100% رم 19.0 %% 


» ` " d E `A I 
: LN ای‎ v. NA Nw Availabe, 
* u NN sx e? ag 
SA a fu ere im cem 1 twists, 
: eg taxis, Creta Ne with ٢ج‎ du. dk CS 
"Ziel Ww "bh daan کر‎ E m 


Š te shen oF * 
xpo teat ow Dh caer "ze heroine, disethate fuel od. I 0900 gases. and 
and unin shed ols resijual fuel oil, liquefied petroleum 
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Figure 7.—Yields of principal products from crude runs to stills 


235 - 818 O - 67 - 27 


MINERALS YEARBOOK, 1965 


"91493 JO pus 3u sa30u300j əag 


EE 
. num و‎ . ‘g— 'L— :9— — L6U9—  99L'9—  908'9— 888 282 — سس‎ (95wu1294O0 40) omwioug 
288.81 882.7] SLUT 911.1 — 1801 — 9101 ult 722.1 $901 3267 720.1 760.1 281.1 22222 _ نی سیب31‎ snoouvjpoow pw 
ج82 وو ج 2چ‎ 190˙3 888 ˙2 922'2 122'2 122. 220. 080.2 168.1 290.2 118,1 osor — 777 12130 
865.4)“ 0 ais POLT LIOS der UE ës 7 — 0901 G0 vest or, „% wuyuduN 
869'L L09 619 199 109 689 69 112 Leg 219 SIL 759 OSL - sus [S 
8 9 100'9 826'* 82L'* SES اتک 839° ?109° »'919 09ء ئ ر7‎ e9»'* 611˙9 -18303 eee [vorwyn d 
892'L* ISS L998 830۶ 9988 8638 Lët 890 — 08/9 82.) 303.)  99L8 weg —— I aen [wopuoqo 404 
758.69 9603 — Sz9* 698? 8P9P 288.) 841.9? 190.9 621.3 887.) 803-9 089? 080) asn [ong 104 
$19'901 486'8 361'8 316'8 2098 088'8 8L2'6 631'6 696'8 9*0'6 Li'e BEER رف‎ _ [8493 '$99€3 pəugər pogenby] 
298.181 S6L'01 885˙01 699'01 286˙0 6T7˙ 11 à 802'2l 1و‎ 21811 819˙0 20801  2»6'6 190] l! Png 10J Sun une 
1L8°9 791 288 828 g19 696 28821 656 219 277, 89 881 ےھ سس مت ہد کھوں۔‎ uo puog 
6۴۲ 6L0'9 161˙8 SIZ. II ٢۲۲'8۲٤ 899 861 89۶ج‎ I 8 89111 966“ 982'L 999'9 CDN. X e E e 21e uds 7 
988 58 090°L 0LL'9 016°9 29 9LO'L 909°L 08 1 90 198'9 182 911˙9 00g'L nnn nn nnn nnn nnn nnn r 9402) 
891 311 887 171 88 771 58 601 IT 091 rel 18 Er 270 
688'6 192 992 993 $96 933 86 65 692 802 $92 092 1681 — ͥͤ— pəugəi Aima 
000,1 98 18 LL v6 89 701 88 801 98 6L 8L L9 — ouj[[v384190491]4 
899 ev SLY SIE "9۴6 887 887 9v» 167 Shy 997 607 OP —— TS 
L92'88 14078 809'3 896 WA 36'3 888'3 806 600'8 8ھ‎ 0*9'2 *09'Z 8ZL'Z -7-7-7------- Sape} 1909) 
199'g6 4 89 ٤5 GK $01'2 LA €90'2 196°T 968'T 8908 610'3 90L1 iY Z＋RæßꝗçXln ہےے سے سہ‎ " [93jnaàN 
(LN 699 989 929 LIS 63L L9* 989 867 989 و89‎ 619 19s ————-—-— 342038 78و‎ 
899.89 111.9 278.9 187'9 83'3 UA L98'9 092'9 9ئ‎ 982'9 L02'9 828' 091˙9 — ß , O 
181.281 - 1 877,21 789.21 621,71 268991 2990 99891 89091 ١٢9۹٢٢٢ 981.71  ISg'81 (gët ۔۔۔۔۔۔۔۔۔۔۔ ہہ‎ e ‘r long tor 
968992 90193 929 $0 100,28 082,12 PILI  999'IZ  6i9'6l 128.08 182,18 86220 Iris  928'S2 -------------- UO [ony [vnpisag] 
279,371 891'99 T8889 292.68 78.69  986'19 سم وم‎  Z60'I9 9LL09 229,79  189'19 21829 gt  ----------- tO pong 60 
547.86 00901 9 918.8 979.1 و0‎ L90'9 36'9 669'9 869'9 960'8 311'6 او تن‎ Cen 90180337 
886 6013 680 3 2811.8 988.1 63'3 887'3 3603 $98'2 LI 886'I 992'2 ee8l l- svyzydeu [vjoedg 
717,19. 006 7 107,7 972.7 817. 8166 092“? CH. 996'9 886'8 068'8 897۴ 9I9 9 وجچوسعہ وھ‎ eujposwB ٣ 
981 869'1 698.191 1 819 L81 1 899 ORT 268,661 6LV'I81 LO9'ISgT 647921 889٢81  998'881 I80'881 ---------- 9ujoswB 1030 
DOE ORT 69L'ZPI 68٢981 SIS'TPI 07 TSP PPI ٦1 ۲۶] ۴898] Z99'98T 7جو‎ 69۴'981 76188] 999'L8I -------------- r 1830} ۶0 
0ءء‎ 
e g o Y. Y 8 8 [4 1 [4 1 1 g 6 "TTT eer qosueg 
293 813, 60808 1 69981 170,61 91081 219,1 807.9 1  99»'90 99891  96L'9I 709,91  69g'Ll — -7777-------spjnby oes ame N 
129 038 یں 898 968 سی‎ 10 888 8188 ges  S92'012 813'893 999'993 $1992 rriaz 989.921 unis 0 


peqsjugun pus əpn MoL 
$28 Lë 988.7 189'2 9833 096 186.7 ART 609 887 


098'1— 111 286,1 266'8 eau) uniei so pəysjuyun 
65888628 Ov$'8L2 vIO'O9Z 998217 LOT'L9Z 98867 089'6L2 66v'992 067˙992 9IP'LSZ 998898 ٢٥2996 $69'l12 --umejoijd apnio ریز‎ 


EF Lët [8839 199 € — 689'89 69629  110'0P Lov Or 228.88 ٥ٴ‎ ٦۹ 


٠9'88  966'98 0> 98°98 — بر ےو‎ 
268°98L'S 699'7?2 892˙922 9L9'982 8 912082 5 Lag Lë 218182 888888 098 ٣وج‎ 591˙832 چھو' 00ا‎ e "77777 $psuioq 
:Uumsjojed apn) 
:3ndu[ 
° 961 


eee _ NX 
0. 4a 48 134000 inqua nny Aine aun KEN lady نر‎ Auvnigay Caunuv 
-Waq -Ui9AON -dag 
Sg ii he = 7ب‎ 
(saruq puwsnoqj) 
o Aq "says pay IP uj səlzəugə: ye jndjno pus jndu]—]$ qu) 


411 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


"UOJ ao ou) oi 3j&udsv Jo sean dg "uo Oys au O) 2x02 JO su, q (rg :'liiwq au 0} xua JO spunod 082 8. 00 uO[s.19AUO)) k 
"?[qejjW^w YOU 31¥ gan jaf ədX4q-9ujso:əyx PUB ədX]-wuluduu 410} up ج002 درد‎ , 
'sejjeuysaJ 39 jnd3jno pus ndu; ay} Wl} pezjWO puv S197j9u94j abe ip SW uaous uud Sujgsəooid sus jwanjuu jv uojonpoud , 


 62W9—‏ سو'وچو —226'5 L8l'8—  0989— — LI9'9—  189'9— PLIL—  186'9—  L28'9—  €F0:9— Sgp'g—‏ — وناج 
Þ66'ST PLUI SILL 221.1 292.1 es.]! — 8921 — 6821 co 2.1 010.1 ۶۶۱۰۲۰ 886 981‏ 
II.? zing 678.1 2۱8۰۲ (٦‏ 601.2 ۹90 ?112.2 931.2 380.2 2902 — 200.2 71.2 
۵ 1 8ق تج 888 Lang — 986'1 339'3 — 160'2 BOE  — 1261 286˙1  IS6'T 8081  08Ll‏ 
ISL 978 692 984 £89 606‏ 189 919 999 881 .279 991 998'8 
LOL'* 9%89 806.7) 031.9 PIG? ir in 0593.7 — 199 — 890.9 Liv» 988.7‏ — 198.49 
(EA, 81°? 988 b O12’? vor’? 9L8'Y 90۴ 888'8 686'8‏ *'€01 ۲۴" 981˙7 11409 
PSU} 608.) 163.) Gin 268.7 688. 298.) 209.) rot 681.) 818.7‏ 710.9 92199 
rg 233.8 256.5 822.6 650,6 978.6 8418.8 009.6 298 208.8‏ 922.8 661.6 989.901 
Haut — 99601 80311 888.81 277.1 00911 gott 989'0٢۲ f 1770 238˙11‏ 28111 968.981 
SU 871, 909 6L9 921.1 818٠٤. 896 L89 898 888 652 992‏ 999˙9 
 $28'5 — 9LL'6 219.21 ١٢۶'89۲ 979.71 gent Fro. ei 991.81 $978 177.2 OZ 754.9‏ 509.921 
—9890L greng —099'9 obs ISL ۰۵‏ یم 890L — c6L9 iz d‏ 991 — 0098 
L9%°1 181 001 18 921 21 SII 921 621 981 681 66 L1‏ 
ZL0'S 912 L9Z 808 393 393 192 978 21e L8Z 992 502 Lrë‏ 
6L QL 08 89 08 OL IL 98 V8 9, OL 6L‏ 116 
PL 767 257 997 997 087 88 m‏ 977 9۲ 277% 997 997.9 
908'I8 35.2 —86VZ 377.2 269.2 769.2: 789.2 859.2 OLB BBLS 1.2 098. 059.2‏ 
OSTZ — 1602 ei 007 cllc 981˙2 81۹8۶۲ 280˙ më 220˙2 9.61 og‏ 978.52 
91L9 829 019 759 999‏ 719 189 919 119 089 979 469 718.9 
OIUS 127.9 107.9 270.9 — OSS'S 089 297.9 688.7 Ser‏ — 6571.9 981.9 927.9 928.39 
19'S 918.8 76,8 BIG 201.8 2386.8 GILL 9‏ 586.8 9126 827.6 1996 689800 
91V'28 — ILO'L — 9089 Gei 990.) 8588.“ Joen  189'9 Ari 389.9 090.“ 200.9 290.5‏ 
 ?*IL'SI ِ 1‏ 1 200.5 281.91 268.91 279.91 808.91 680.51 066.91 965.91 628.51 289.51 990.161 
ZIVIZ 989.13 228.08 993.18 600.228 2789.78 ber. 28 Hor. 92‏ 597.81 298.22 178.28 869.58 799.998 
99 08609 8581.29 77999 897,18 26959 267,99 0.899 وچ مم 229.95 311.99 521.0 140.952 
6 872 9198 6678 228.9 219.98 288.9 ?759.9 719.9 181.9 2008 — 1828 682.01 671.86 
os PPPZ 109.2? 828.2 8972 658.3 298.2 ٠٤8‏ 9992 11.2 ?287.2 529.2 چو روم 
wg ët 881.) 991.) 286.8 ët — 26L8 120.) 808.8 169.)‏ 888.8 028.8 699.87 
ZLUGPO'L 279971 PELLET 588.261 8۶9981 969901 899.871 796.881 797.881 418.821 ZOL'PSI 988.321 1‏ 
1۶/٥69۰۲ 3297091 gëtt 999171 ISL°6ST ۲896۶1 9IL'LPl ۲۲۶٥۶٢ 181981 609·881 882'881 689'6ZI 81‏ 
EE dp I $ DL. $9. 8.‏ )) 2 1 81 
Logg 807,0  ZO0'6I  L00'61 178.81 687. zZ. 976.51 799,1. 92,8. 891.21 ۵1‏ ,229 919.922 
81s 86712 080'193 888.778 337998 58‏ ˙ 286 90'262? 6'162 9 068718 059084 809812 377868 $96'099'8 
Hei 472.9‏ .888 سر یو 1 .979 zeg gert mit 968.3 9L8'8 SIS‏ 182.9 111:882 
9Z0'9LZ 869183 TPZ'OLZ 990'983 6.9'8S82 tz 916'SL2 138293 118 808098 180'LLZ‏ 161-782 2۲90088 
099.98 8ج912 885588  989'Zh 030.0 8297868 EELER‏ 9870 109737 390.68 808,88 96618 120.895 


169۲95 86109985 28 


T»9'eve OopL LSZ TLS9'S*G 8086 


'A1uujurtisdd « 


v60'SS2 33˙ 783 6T8˙8 SZL‘98S 880'8IZ ۶٤ 


7777777*(3BWJ840 10) aBvysoyug 
777777 ,S39npoud snoeus9o9| W 
SES 0 


.o wuqudu N 


-18403 'S3501spəə] [wopuequoo43eq 
-7-77--7-^8S8h [VIJU 40, 
T7727777--2-7-7$80 je 107 
B Të "pe? peuyea pegenbiT 
RER, MN OR TUR 8 
EE 7 o pwoy 
WI GSS Os ku. لیت‎ 
s 940) 
740810 
-=---------- pəuyəd LMA 
ما کرت‎ mmm uli 
7777777777777 ç no ‘XY 
Tue va an thas sopsib 0920 
JJ 
777 X038 118 
یں "< تد‎ ie Sanel 
----------۔-۔‎ 8d443-9U)]SOJ03] 
Se Wein انب ں‎ 
— png 3f 
5 HO png seupysey 
rio PA 7 
==... SuN 
S ue Wa ۲086 
T7" u ۷ا‎ 
5قروومور روچ -------ہ۔-۔‎ 4010] 
"zez IO "upposu5 
zuchano 


---------------------- qosueg 
--7--7-----Spjinbg swB [Bingen 
T--2-2-2---2------ UNI] 810 


peysjugun pus apnıo MOL 


au) une elo peqsjugu[) 
--umsj[ory d epnid [VOL 


"s... uso 
T---2-2-2--2772---7* OQpmseuioq 
:umoe[orjed pn 
:3ndu] 
e:9961 


MINERALS YEARBOOK, 1965 


412 


uo) 340119 o47 o3 104 ہیں‎ jo mare وو‎ tuon 1204 eu) 91 9402 1٦ دید“‎ oe 1922 Lis E] O?) حا تد‎ JO e unod 1 a ا و‎ 
taugen eq, 39 3nd1no pute 8019 247 ui94j Done PU فرحدهہ‎ 1»o431p ww 1۷ muuvd E adie ہم‎ ad ےہ‎ pemon -—u— t 


Tap’ 0 7 7 ` * "ry — - — 
D rr "te "E ie" E E 91 — — "EI — m کے‎ TY a 
Weg er SS Di e ore geal وہ‎ leer یں‎ pe go. WT BE. 0001 لت‎ LT eegen 
; : £46 چن'وچو‎ 191 98 Pll ػ‎ .. 9 % ٤ جس و چو‎ meer qe 199 Cut, Gë — === FH — "T' 
ei mr Lei E le Si SE wi S ہے‎ Si ILL SS — E Ee 
: 7 „„  / —  — ے۔‎ ma. کے جد‎ x= ; — ۰ gp eee 
19929 Gëtt HE 01۲ ët HE okt GE mër — SILLA ۸01+ “7 وو‎ w~ DM 393 SO ETM سے‎ Ee 
1⁄0 adr Ú, 9:809 ` "TI" IER 6099 zeste 1و‎ "0871 wm cv T — ` ` + 2 7p99] ووویمدوفسرہو.‎ 
uM WO La MU quo SI MU Mer Den Bo جو‎ Di we Si a Bi EA 
des 001 iris Sev t Em pig out Fes i mun EST — 0/961 mi — 986 ٠5011 og ee zoz — 1097001 7. pol M 
4 H V ° 4 A ‘ ‘ ‘ i 
Heu S re pt. 4 "n 9 O عم‎ 01 2 oc 9 e ٣٢ POFILI OI OcL9Cc ol S8 0 OCI 899881 7 Ton] 20j © Ke 
À A ; , i ; 7 ; 09 £ £0VI 891 Wes —— UB 0 (19 n —— — 2 pvo 
sy i491. 8988" 200%“ 58١٣8 Rf SELL 8982 998,9 689,1 889,61 4% Gi gert 86 1 € — 9 Weg: 
95 "n 01 100 € miy بین ھت‎ 805 L m 4 » Uc — 2201€ FLL SOE vi £f 200 7 1 OE 9081 L. 0ء‎ 
i SE ۱ 801 NES =“ del SL 697.5 Dr xu 
$6, Ie — 90/€ au SI -7777 00۹9۹١۱ u$ 106, og ot O ےج‎ £9F oze 186.7 984 SCH 2n sape1? aom) " 
vers 82589١ ؟,8‎ 801 ` 9M 9 87 TOLL RER. ZE DEST i DEZ 10% 3996 ۴ RA 
CA? 89* Lg HIE TL L£ LOL, 186,1 4 do REI l> 01 98 600'2 ULL og — 7777 39018 331g 
276 1 199 SPY SLU SE 061 8904 909 EI OEY “MIn 68.9 01 SEIL WX SLL "TT [9303 io əqn'] 
69 901 — 9900€ 8860, ۴ھ‎ . O. lx 08ھ‎ dees Jores ٢:908 Sé 841.91 — DEI ٤9 1ج6‎ Les. ? -edÁs-9uimoJoy 
dies EI eg wen oe. 988۱۲۱ 886 LLI jem SIGLE 1969 5ا80‎ 011۰8 — 9. 70% — £02 WEE  - -9dAyeuiqdex 
$(0101 En LOTO Im 848۰٦1 geI Im ٣ۃ‎ 0199981 oe ٢٤٤٤9٤ els sten ۲عؿ‎ 9٤6 وھ‎ BEL "TTT dea 3f 
LOG'SOE ٥9۰۶0۱ SOIL 02299 O88 Be BLOT au out vin ise — 6129 GES mir Z8L'SE ٤ 6900€ ^ [to [ony penpisoy 


120992 09892 90698 65806 e 9006 9.901 FOl'zs ui OES'SI Int — 91£'80 ir jem Zeil 99998 1 — 2826 8۲911 1o PF 6 


ene — ۹۶ 60 & 82199 681 — 9681 60861 889 ۵جو١‎ mg mr ut TELLI — 902 898'0٢۲ OSTI 9006 "^" ےج‎ əutsoJə 
vel'Vt — 900€ — 969 011 "OU رن‎ gent TEI! 9 880 m 0,8 991 209 at — SZVI -<-- U Kerg 
60999 we o — 90916 ۱ -- WE olsen! ٢:68 9 MEI a. 99 1 809.8 ç 69° — "eunoses 7 
541.559, 8906 158 999ا‎ 69۶'189 — 0901 In fi. ۶8 ۲٢9د‎ 988·819 reueg pres 089'118 889,1 ۶89818 fog ses st enen och 
۶09'۲۴0'605 Dy Loop 680? nt OGG'TOT ؟8:98)‎ OSTAL OLB'FZS 100091 ٢٤٢٢8۴ 068 916 — 689 61 ois 60991 regrog 77777 r [9103 90110980 

aaa Ü dn 
et el —— —— LCE rr e | SESE pre, Veo EE i [ozuog 


و٤‎ 9٤ 776.1 111.9751 720,1 8212 LI ٤١۵٤و‎ OU LU IER 9912 21,885 89 GA آ8‎ 600'g ~~ sprnbr ایی لیر‎ 
ce cee 81 00 doi bei 90019061 ٦0۲911 fcb 660989 — 600992 — 11 (eeng Tie Li 60999 ء٢٢ ؿ0‎  186/£ C6t'6.P SOT Ib PELSER unde poqsruy 


-un pus apn12 [930] 
خی‎ 191G — 992— seisi- ols ger.! 017. 586,91 — 026 69 700 ہا‎ 809 geit AL, T9g Or Gen) تمہ‎ sro poqsrgu;) 
&*9'00€'€ 161209 ۱99'081 (UEL 09911. ۲۴ن‎ 0609888 £091. 980111 8s 800 9% des 9 90896 — 96898 ۴ 907 0 EI 10€ DN 
(pret 910,1 1089 82 UU o» Ls SEN ---- om 99188 "1۱1 dir os 9106 Im  " Á upod 
is: Ts: DOGGIE 069 911 9996161 099'1۲1 8:69۲1 ٤ رح وأ‎ 980211 ۲٥9۰۲۲۵ 806'OLE 199€ 0.9 dos de 999821 ٤۵۰٥۶ CELLE. aged az) 
. BETI 
e a ⁵ðↄðDR/ ee 
uw po zi 10 
un u 3590) 1809007 % "om No 
رہہ(‎ -unoq mol, Ooo P» nnd) un) puqur [op یں‎ “TOM een) انی این‎ [OL TG 399090 22 
wy Apoy məN NINO] sue gere, FEX] ‘woy ‘woe  "*uwipu] -eddy dy wey um SE 
Meß RTO ‘ges — -01 smo QUIN . 
pas 77 ge یر‎ OO DkéaKçqIIIKIE,í=Ə,e,Ü کہ ہچ “ژژچسچچژر سے سوک‎ E قش‎ SC" 
wie waitin 111 up qvd 11 erp dd (ag dd | 
qvd — Vd 


si puwsnoq) 
Smp 4d SAMS PN m m SUAS ۷ dmo pus jndu]— 7» AGEL E 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


413 


EES Star.éown 

Orer- Sem Bu: 

CZE down Tom) mg (reem Inoper- Toal Pc ng 
J 8 
1962 abs = 221 — cm EES 277.5 zb 160003 3.08 
1963 2— 4 22 1 pacita SE "ët 117) LEEM 
lu lc E Mu 2 Ryo Ti 50 14% 12822! NEES 
ie eer eS Lo 1 Ab —0MLb — REMO 1٤) BEE RTA Sr 
| دی صا‎ we. das 1 Cu 2 „% BHT 0 10774008 TERR 


- 


Puerto Beo for 195; and 1%6f er, 


GASOLINE 


The total demand for gasoline in 1955 
averaged 4.796.000 barrels dailv. This in- 
cluded a demand for motor gasoline of 
4594.000 barrels daily and 122.000 barrels 
for aviation gasoline. Special naphihas are 
now reported under a separate Category. 

Registering a gain of 4.3 percent for the 
year, the domestic demand fur motor gaso- 
line averaged 4.5% (XX) barrels daily in 
1965. Demand in the fourth quarter was 
exceptionally high because of mild 
weather. The demand for aviation gasoline 
conunued to decline, losing ground in 
both the domestic and export market to 
the jet type fuels. 

Civilian highway use of gasoline. as cal- 
culated from data compiled bv the Bureau 
of Public Roads. totaled 1,594.7 miilion 
barrels in 1965, compared with 15302 bar- 
rels in 1964. Nonhighway motor vehicles, 
military vehicles, stationary and marine en- 
10. and losses consumed the remainder 
(81.5 million barrels) . 

The new supplv of motor gasoline in 
1965 was 1.666 million barrels. This includ- 
ed 1.615 million barrels produced at 
refineries, II million barrels at natural gas- 
oline plants, and 10 million barrels import- 
cd from foreign countries The average 
yield of motor gasoline from crude oil in- 
creased from 420 percent in 1961 to 42.6 
Percent in 1965. 

Stocks of motor gasoline were high at 
the beginning of 1965 resulting in a soft 
market and depressed prices, especially in 
the area east of the Rocky Mountains. This 
Situation continued until May when inven- 
tories were reduced to previous-vear levels. 
By the end of 1965 these stocks were down 
11,049,000 barrels. 


Table 47 shows consumption of motor 
gasoline bv PAD districts and the interdis- 
trict shipments. 

Military purchases of aviation-grade gas- 
oline were 222 million barrels in 1965 and 
motor gasoline purchases totaled 60 mil- 
lion barrels compared wiu: 36.6 million 
and 61 million barrels, respectively, in 
1964. 

Data on pipeline movements, tidewater. 
river, and lake shipments are shown in the 
transportation secuon of this chapter. 

Table 50 shows the distribution of avia- 
tion fuels be PAD districts and tvpe of 
consumer. With tbe exception of general 
aviation use (private aircraft), all use seg- 
ments of aviation gasoline continued to de- 
cline. 


KEROSINE 


Reversing the downward trend of the 
past 2 vears, kerosine demand, exclusive of 
that used as commercial jet fuel, showed a 
substantial] increase for the vear. Total de- 
mand in 1965 was 97.8 million barrels com- 
pared with 92.9 million in 1964. 

Kerosine used for commercial jet aircraft 
is now reported under another section of 
this chapter along with military jet fuel. 


DISTILLATE FUEL OIL 


The total demand for distillate fuel oil 
increased 3.4 percent in 1965. Domestic de- 
mand averaged 2.126.000 barrels per dav, 
an increase of 3.7 percent; however exports 
averaged only 10.100 barrels per day or 
31.8 percent below the 1961 levels. Industri- 
al activity and weather factors influence 
distillate oil demand. Heating represents 
the major use for distillate fuel oil and thc 
weather in 1965, based on degree davs, was 
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Table 47. Consumption, production, and distribution of motor gasoline in 1965 ' 
by PAD districts 


X c M M i کے کے ہے ےیےے‎ ði ee ج‎ 


PAD districts 
| ] u II IV v Total 
سے تد جح تج بجی‎ EE EE S EE 
2007 EEN وو‎ 589.0 211.7 48.5 242.1 1674.1 
ply: 
Production? __ . 215,5 519.3 640.0 59.9 221.2 1655.9 
Imports TT 9. — ee SENS 10.1 
Received from other districts: 
From AAA WEEN 26.1 .1 J ͤ Ä 
From II ee 4. S8 14.5 J 
From iI!!! 8 — 376.9 668 | ... 8.4 16.2 adco 
From IM... o oe l O ES ___ 3.4 . 10.0 ee 
CCC BH | ۓ:۰ۓ٤ا‎ 97 2 woes oon 
Total receipt 3282.2 96.3 14.6 5.9 262 
Total supply 606.9 615.6 654.6 65.8 248.3 1666.0 
Stock change —.7 — 6.5 —2.7 — d —.6 —10.9 
Shipped to other districts... ... .. 26.2 19.4 463.3 13.4 29 
C ie hae eno ee 1 L i MEE EP 5 k 
Domestic demand ................. 581.3 602.7 193.9 52.8 245.5 1676.2 
Difference between consumption and 
emand +.9 —13.7 +17.8 —4.8 —2.8 —2.1 


— a — — — ——— — owe ° $ 


! Apparent distribution of motor gasoline, by districts, is based on pipeline, tidewater, and river 
shipments compiled by the Bureau of Mines. An estimate of annual interdistrict railroad ship- 
shipments was computed from 1963 data compiled by the Bureau of Transport Economics, Inter- 
state Commerce Commission, and records compiled by the San Francisco office of the Bureau of 
Mines, Information on shipments moving from PAD district 2 by way of the Great Lakes and the 
Ohio River to PAD district 1 were compiled from data supplied by the U.S. Army Corps of 


Engineers. 


? Compiled from data supplied by the Bureau of Public Roads. 
3 Includes motor gasoline produced at natural gas processing plants for which district breakdown 


is estimated. 
* Adjusted to reflect "new basis" total. 


almost 3 percent colder than the previous 
year. Diesel fuel use for trucks, truck- 
tractors, buses, heavy construction machin- 
cry, and farm equipment has been expand- 
ing rapidly. 

The Bureau of Mines classifies No. 4 fuel 
oil in the distillate fuel oil category. This 
is a blend of a residual fuel oil and a light 
distillate fuel oil. Since most of the blend- 
ing occurs at storage or terminal facilities 
away from the refinery, the consumption 
data for distillate and residual fuel oils 
will not agree with apparent demand 
which is based on refinery production. 


RESIDUAL FUEL OIL 


The domestic demand for residual aver- 
aged 1,607,000 barrels daily in 1965, the 
highest level since 1959. The daily average 
increase for the year was 92,000 barrels and 
of this, 87,000 barrels occurred in district I 
where demand increased from 978,000 bar- 
rels per day in 1964 to 1,065,000 barrels per 
day in 1965. One of the major factors in 
the demand growth was fuel used by the 


electric utilities to fill increased power gen- 
eration needs. This averaged 307.000 bar- 
rels daily in 1965 as compared with 256,000 
barrels daily for the previous year. 
Refinery production of residual fuel oil in- 
creased about l percent; in 1965, however, 
the yield per barrel of crude oil processed 
continued to decline, decreasing from 8.2 
percent to 8.0 percent. 

Imports of residual fuel oil averaged 
944.000 barrels daily for the vear, 176,000 
barrels of which were used for bunkering 
ships engaged in foreign trade and by the 
military for offshore use. 

Exceptionally high demand in the last 
quarter of 1964 and the first quarter of 
1965 resulted in heavy withdrawals from 
stocks. In establishing quotas in districts 1 
through 4 for the April 1965 to March 
1966 period, provisions were made in the 
import quotas to allow a stock buildup. By 
the end of 1965 residual fuel oil stocks to- 
taled 56.2 million barrels, an increase of 
15.8 million for the ycar; however only 1.4 
million barrels of this increase was in dis- 
trict | whereas stocks in district 5 increased 
10.4 million barrels. 
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Table 48.—Producting (refmery utpat) and cousmmpríoe of gasoline (escinding maphtha) 
m the Legd States. bv Stages 
| Thousand 2a3a-7e53. 


Alabama (m 3$. 771 (n 22.574 kl 29.613 
دم‎ 1.324 1.731 1,598 
5 1424 14.948 15.356 
canas 12.597 13.424 13 95 17.416 13.572 1843 
„ 1274. 6 [42.43 12141 173.30 3232002 6 
9 I doi TET = ae a 3? 2 19 57 
Connecticut 1 7 : M s ر220‎ A on 23,068 
Delaware ______ | (9 8.464 (9 (9 5,308 
Distmet of Columbia 4356 EI — 5,433 
Florida c ee 50 23 82.7 55.342 
E — ےچ )3( 35.530 )5( — و‎ (s, dÉ 
await (n 4.330 (n 4.414 (3) 4.71 
Idaho 1.7221 1.481 TT 
Uinnis 112.197 ai ae TITS — 84511 118632 917% 
Ruana = CT 72.306 45.305 78.2838 47.353 81,841 49,376 
Swa _ LEM. 29 333 30.487 3155 
Kansas _ 4:339 2724 386.08 25.87 68.159 — 2609 
Kentucky 213.88 24333 17.214 234 418.401 ا‎ 
Louisiana ꝛĩ⁊ͥ —— 1147.39 24.359 217.444 25.588 172.849 GH 
Maine _ mu ےت‎ 8 sea 8,302 93 
Marytand ER 55:333 (5) 26.161 (3) 27,537 
Massachusetts TI tae gag FU sogis 38599 22.14 4035 
Mich.zan — 3371 11.2 24% 75. 25486 DS 
Minnesota == بے سس‎ 12.725 34.343 15.927 35.216 15.362 36.5 
M isnissippi ean (2) 7.999 (2) 18.513 (2) 18,916 
Missouri. Q. G lU 12435 43.993 714.204 45.182 13.131 46, 9 
Montana . 8348 15.304 8.531 — 15508 — 3 
Nebraska . ) 16.011 e 16,549 OI 16, 
می‎ 01 88 8 3 ³5ÄꝛA m ß 3.132 5,418 5,818 
New Hampshire i 5.321 3 5.59 5.878 
New Jersey llle بت‎ 18.639 52.832 77.958 54.316 74.008 11215 
New Mexico 08088822000 E. 57 10.619 6.770 10.953 7069 91.823 
New York 8 0000000 12.696 117.586 14.056 123.252 12,849 12252 
North Carolina TONS AMAN 40.119 ....... 42.554 ET 44,119 
North Dakota 2 311.722 8.017 712.428 8.316 — 2 8,458 
FF) une LI جس‎ 82.351 81547 86.754 85.39 92:65 8848 
Oklahoma --------------------- — 174.689 28.278 18,062 28.106 758.712 — 5 
O rr gon: 18.0229 19.056 —— 4 
Pennsylvania . 95.484 81.268 9,847 84.269 101.588 87.161 
Rhode Island سس سس سے سے سے ہا ےے۔ے‎ (4) 6.270 (4) 6.415 (*) 
South Carolina 222 Bat ($) 19.472 (s) 20.345 (5 21,481 
South Dakota una --______ 9.32) 9117 ..—-.--- 9,487 
Tennessee (O 30.663 e) 32.596 ($) 83.741 
Tetak EE 444.928 115.949 452,783 122.243 465.567 ۵4 
اتا‎ ee 16.536 9.481 17.650 10.047 19.174 1074 
Vermont, TTT NEAR 3.468 ___ 3.590 3,803 
Virginia ٤ص‎ ََ eg 16.752 34.276 5 6.482 36.127 186.887 88.105 
Washington. ا‎ 22 00 (3) 30.004 28,686 (3) 29,351 
West Virginia EM 731 12.101 555 12.401 642 68 
Wisconsin ~---------------------- (2) $4,352 (*) 35.726 $7,002 
Wyoming -.--------------------- 17,906 4.128 17,856 4,800 18,628 4,850 
Total کد‎ — 1,581,209 1.627.204 1,649,400 1,695,598 1,698,741 1,757,699 
u Ee 


P Preliminary. 
! American Petroleum Institute. 


3 Alabama and Mississippi included with Louisiana. 

3 Washington and Hawaii included with California. 

1 Delaware and Rhode Island included with Massachusetts. 

f Maryland, South Carolina. and Georgia included with Virginia. 


5 Tennessee Included with Kentucky. 
Nebraska included with Missouri. 
a Wisconsin included with North Dakota. 


JET FUELS 


The total demand for all jet fuels in 
1065 was 221,175,000 barrels compared with 
2,423,000 in 1964. The demand for 
naphtha type jets was 99,052,000 barrels. 
This type fuel is used principally by the 
military. The demand for kerosine type jet 


fuel, used mostly by commercial jet air- 
craft, was 122,123,000 barrels. The Bureau 
of Mines formerly treated all commercial 
er Ge as a part of kerosine demand and 

military jet fuel in a separate category. 
It was found that not all sales could be 
classified into these groups since both the 
commercial users and the military might, 
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Figure 8.—Production, domestic demand, exports, and stocks of gasoline 
in the United States, 1942—65. 
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Table 50.—Shipments ef aviation facis in 1964 and 1965 
(Thousand barrels) 


2 S EC f a 


Shipments to PAD district: United 
States 
I II III Iv v total 
1964: 
Aviation gasoline: 

For 55 use, tota] ____________ 7.343 6.344 8.053 865 3.264 20.869 
Airlines -————— 553 4100 1,666 647 165 13.615 
General visio T EEN 101 145 25 = 89 360 

For General aviation 2.4% 2099 1352 — 218 Li A 

For comme) use, total — 35.630 18.877 8,089 2.929 25,568 91.093 
Factory — ——ů— 54:007 18.178 7.845 2.752 24,416 87.198 

^ F857 1,066 $01 85 207 1.662 


General aviation . 
For military use, total! . 


1965: 
Aviation gasoline: 
General aviation 


ج mg‏ — — —— ہہ 


Airlines 
Factory perit um T 
For military ue 
Jet fuel: 

For commercial use, total 
Airlines NE 
Factory EE 
General aviation سے سے سے سس ہے‎ 


For military use, total? -ہہہ۔۔۔۔۔۔۔۔۔‎ 
7 NEM 


ewer e کے کے جه م‎ s... 


1 Does not include 10.804.000 barrels imported directi - PAD. district 1 
1.318.900 Barrels. in PAD district V. impo di y by the military in dist We 

Does not include 11.973.000 barrels imported directly b ili in P :etriet L an 
2.160.000 barrels in PAD district V. * irectly by the military in PAD distri 


Definitions of terms used in this table: 
1. 


87 
7.405 689 6.657 21.939 


41.899 22.440 9,292 3.568 31.587 109,380 
39.850 21.034 8.264 8.322 30.515 102.985 
1.196 412 14 30 331 2.045 
847 994 1.554 216 741 432 
22.172 23,285 18.478 2.968 32.063 6 


17.657 23,007 15.967 2.966 26,060 84,757 
3,358 — 5498 8027 


and 


Aviation gasoline: Any fuel in the gasoline boiling range for use in a piston-type aviation 


engine. 


2. Jet fuel: Any fuel for use in an avintion turbine engine. i 
$. Airline: Sales to U. S. certificated air carriers, including air freight carriers, intern 


ational air 
le- 


carriers (if delivery is made in the United States), and to such other air carriers as SUPP 


mental or nonschedule carriers, air taxi. etc 
Factory: Direct sales to airframe and engi 
General Avintion: Primarily sales to distributors and airport dealers. . 

Military: Sales to Defense Fuel Supply Center and to other military agencies of the Gov- 


2*9 ی 


ernment. 


on occasion, use the other type. This is 
whv the data is now reported by type. At- 
tempts to compile data for previous years 
to compare them with 1965 have been un- 


successful. 
Military P 
domestic sources ave 
daily in ee 
Js daily in 1965. | 
i The new supplv of jet fuel in 1965 was 
mprised of 524.000 barrels E 
CO E at refineries and imports of dech 
eg If of the jet fuel imports in 19 
nded fuels for use in aircraft بی‎ 
i rts a 
for foreign ports. These impo! S 
e bject to the impo 


urchases of jet fue] from 
raged 285.000 barrels 
ed with 283.000 bar- 


ne manufacturers. 


quota regulations of the Oil Imports Ad- 
ministration. 

For the distribution of jet fuel by PAD 
district and a breakdown by type of use 
see table 50. 


LUBRICANTS 


While the domestic demand for lubri- 
cating oils increased 3.0 percent in 1965. 
exports declined 8.3 percent so total de- 
mand was less than in 1964. Lubricating 
oils and greases are the principal export 
product of the petroleum industry, and 
since more refineries abroad have installed 
facilities to produce these products, a de- 
cline in this market has been expected. 
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District and State 


District 1: 


Connecticut 
Delaware 


ame . 


Pennsylvania 
Rhode Island 


District 2: 


Illinois 
Indiana 


Nebraska 
North Dakota 


Ohio 


Oklahoma 
South Dakota 
Tennessee 
Wisconsin 


District 8: 


Alabama 


Arkansas 
Louisiana 
Mississippi 
New Mexico 


Texas 


Colorado 


Total 


District 5: 


Alaska 


Oregon 


Washington 


Total 


Total Uni 


| 1 Excludes 
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-a — = 
ae ہے‎ oa — جا‎ moe — — — — — 
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حا سے ہے 
ج — = == = = = — — — ہے 
pee‏ 
2 — —— سس 
- 
— — 
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- 
mam‏ 
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ted States 


kerosine type jet fuel. 


(Thousand barrels) 


Range oil 
1964 1965 
1,100 1,189 
584 692 
69 87 
8,274 8.210 
733 730 
1.866 1.798 
2,251 2,273 
8,500 2,994 
676 137 
1,507 1,708 
4,618 4,830 
10,356 10,976 
2,934 8,180 
422 604 
8,012 4, 795 
540 746 
4.667 5.057 
142 208 


42,152 48,759 


Tractor fuel All other uses 


1964 


812 


1965 


-— em em eg 


— ہہ‎ o wë — wm 
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8.989 4,884 20 21 
2,898 2,818 5 7 
1.908 1,382 12 16 
225 1,677 13 18 
1,012 111 uum 
4,470 4,679 40 55 
2,0903 2,071 15 21 
888 1,087 25 84 
322 645 15 21 
873 7ا‎ 0 
2,128 5,479 15 21 
212 850 5 7 
881 524 15 21 
1,040 1,426 3 4 
2,020 1,169 8 4 
24,949 30.407 186 256 
386 619 104 71 
179 214 80 54 
328 461 109 74 
80 141 13 9 
164 195 9 6 
793 895 149 101 
1930 2,525 464 815 
878 947 1 29 
363 E00 4 11 
629 227 — ------ 
493 403 8 85 
126 179 4 17 
1,989 2.256 28 90 


1964 


5,786 


6,807 


8,622 


140 


280 


1965 


Table 52.—Consumption of kerosine in the United States, by PAD districts, States, and uses ' 


Total 


1964 


7,409 48,200 51,508 


5,677 31.442 86,840 


175 
2,465 
8,442 


212 


851 
3.587 


6.016 


3.461 
6.282 
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Table 53.—Consumption of distillate fuel oll ' in the United States, by uses 
(Thousand barrels) 


Use 


Heating oils 2.2... 2L LLL LL LLL  ٗ 90 0ۃ‎ 


Range oil (No. 1 fuel oil) 


Industrial (excluding oll company) 79222 0 
Oil company (excluding heating oil) 
Gas and electric public utility powerplants ....... 


Railroads 


Bunkering of vessels (including company tankers but 


excluding military) 


m (U.S. Army, Navy, Air Force, and Marine 


مم VP‏ جو p s... P UD‏ دت up "ED‏ هه هه مه em UND s‏ هه مې v... x...‏ سه 


1 Includes diesel fuel. 


LIQUEFIED GASES, ETHANE, AND ETHYLENE 


Liquefied gases are derived from two 
sources. Those produced at refineries are 
called liquefied refinery gases to distinguish 
them from liquefied petroleum gases pro- 
duced from natural gas. The liquefied pe- 
troleum gases (LPG) are all saturated 
(propane, butane, etc.). The liquefied 
refinery gases (LRG) may contain unsatur- 
ated compounds or olefines (propylene, bu- 
tylene, etc.). The olefins are used as feed- 
stock for chemical plants. The saturated 
gases may be used as chemical raw materi- 
als or as fuel. Beginning with 1963, sepa- 
rate data have been collected on liquefied 
refinery gas used as fuel and that used as 
raw material for petrochemical feedstocks. 
Liquefied gases are also used in producing 
gasoline and are reported in this chapter 
as natural gas liquids used at refineries or 
as gasoline. Although ethane and ethylene 
are not defined as liquefied gases, the sta- 
tistics on these products are in some cases 
reported with those of LPG and LRG. 

The total demand for liquefied gases in 
1965, exclusive of that blended into other 
Products at refineries or terminals, was 
314,634,000 barrels. This includes a domes- 
tic demand of 307,114,000 barrels which 
Comprises 256,634,000 barrels used as fuel 
and 50,480,000 barrels for chemical manu- 
facturing. Petroleum refineries produced 
106,836,000 barrels of liquefied gases in 
1965 or about 34 percent of the demand 
requirements. Natural gas liquids produced 
at processing plants in 1965 totaled 
268,030,000 barrels of which 67,102,000 bar- 
rels was delivered to refineries for blending 
into other products. 
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1961 1962 1968 1964 1965 

----— 484,805 450,081 449,159 486.204 456,928 
adu 15,487 16,79 16,156 15,656 19,064 
3 81,226 84,951 36.647 36.007 42.484 
See 8,748 9,055 10,258 10,576 10,480 
کات بات‎ 4,151 4,100 4,149 8,849 8,661 
سن نات‎ 85,180 86.808 88,117 88,198 86,486 
Sema 14,566 15,886 165,148 16.001 15,532 
— 11,484 18,041 18,486 18,609 14,958 
ssis 77,825 89,729 106,841 117,534 124,122 
abbas 7,407 8,750 8,718 9,917 18,281 
— 690,874 729,095 748,124 747,551 1 


More detailed information on liquefied 
gases may be found in the chapter on nat- 
ural gas liquids. 


ASPHALT AND ROAD OIL 


Asphalt production at petroleum 
refineries increased 7.6 percent in 1965 to 
22,473,000 short tons, and imports were 
1,145,000 short tons so that the new supply 
for the year (23,618,000 short tons) exceed- 
ed demand by 353,000 short tons. Ship- 
ments of asphalt and asphaltic base prod- 
ucts in 1965 were 25,184,000 short tons 
compared with 24,046,000 short tons in 
1964. 

The demand for road oil in 1965 was 
6,560,000 barrels, 15,000 barrels more than 
in 1964. Production for the year was 
6.565,000 barrels. 


OTHER PRODUCTS 


Special naphthas.—Statistics on special 
naphthas were formerly reported in con- 
junction with gasolines. Since the uses for 
special naphthas are not in the fuel cate- 
gory, these special naphthas are now treat- 
ed separately and include naphthas used 
for paint thinners, cleaning agents, and sol- 
vents. The total demand for this product 
in 1965 was 31,391,000 barrels, 6.8 percent 
more than in 1964. 

Waxes.—The total demand for wax in 
1965 increased 2.9 percent to 5,485,000 bar- 
rels although exports declined 4.9 percent. 
The increase in the demand for wax all 
occurred in the fully refined type of wax 
which represents 56 percent of the total 
wax production. 
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Table 55.—Consumption of distillate fuel oil ' in the United States by PAD districts amd States 


District and State 


District 1: 
Connecticut 2... l 757۳0 
aware "٠ e 1 9 ofa 


Virginia ae 
West Virginia 


Oklahoma aaa 


ew Mexico سے سے‎ 


Fre جه‎ —— — v. OS s 
ےپ‎  - um me ———— — 


Total United States. 
' Includes diesel fuel oil. 


(Thousand barrels) 


1961 1962 1968 1964 1965 
23,199 28,099 22,906 20,378 21,415 
2,53 8,097 8,474 3,251 $,361 
2,126 2,878 2.872 2,957 3,566 
9,369 10,611 10,902 11,076 12,456 
5,269 6,218 6,969 6,977 8,666 
8,307 8,645 9,487 8,792 9,424 
14,257 15,146 16,014 16,863 17.361 
52,266 53,448 51,664 49,966 56,694 
5,486 5,834 6,327 5,742 5,907 
46,992 48,622 51.466 51.655 54.123 
86.029 94.501 95,856 94,610 104,690 
13,366 15,617 16,000 16,249 17,428 
45,982 49,315 51,702 50,699 54,818 
7,547 7,411 7,391 6,272 7,017 
5.116 5,776 6,169 5.228 4,910 
3,299 3.602 3,787 3,603 4,318 
14,631 15,843 16,945 16,542 18,941 
2,525 2.490 2,622 2,320 2,882 
348,908 872,158 382,558 378.186 407.977 
42.255 41.361 41.421 41.580 41.702 
25,452 25,743 25,934 25.813 26,340 
10,043 11,022 11,106 10,968 11,256 
5,187 5,242 5,612 5,487 5.405 
4,426 5,822 5.532 5,697 5,659 
30,547 31,131 30,471 29,576 31,079 
15.967 16,776 16.629 16,739 19,227 
12,858 13,412 13,939 13.884 14,077 
4,481 4,099 4,387 4,689 3,789 
3,693 4,472 4,584 4,529 5,252 
23,438 24,250 26,348 27,121 28.132 
3,152 3.243 3.729 3.325 2.950 
3.085 3.212 3,370 3,823 3.838 
5.552 6.167 6.706 6.784 7.414 
22,158 23,399 23,461 23,328 23,902 
212,284 219,351 228,229 223,843 230,022 
4,310 4,938 5,148 5,887 5.335 
3.078 2.451 2.579 3.358 2.899 
9.038 9.622 9.762 9.688 8.517 
1.954 2.715 2.885 3.322 2.841 
2.841 3.512 3.642 3.946 3.971 
21.795 23.959 24.092 23.998 25.280 
48.016 41,197 48,108 50,199 48,843 
4,441 4,148 4,580 4,074 4,002 
4,037 4,204 4,108 4,501 4,880 
5.248 5,522 5.400 5.684 5.041 
3.085 3.607 3.640 3.766 4.275 
3.250 3.838 3.815 3.653 3.743 
20.061 21.319 21.544 21.678 21.941 
2.849 2.897 3.076 3.482 8.783 
3.107 3.001 3.520 3.528 3.584 
27.410 29.685 32.256 34.991 35.672 
1.666 1.641 1.375 1.769 1.613 
2.985 3,017 2.844 8.523 2,821 
11.061 11,777 12,828 13,855 13,295 
17,532 17,057 16,791 17,997 17,390 
66,610 69,075 72,690 79.145 78.108 
690.874 729.095 748.124 747.551 786.891 
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Table 56.—Consumption of residual fuel oll ' in the United States, by uses 
(Thousand barrels) 
Use 1961 1962 1963 1964 1965 

Heating il sce aln he -a 121.097 125.164 125.248 126,215 156,254 
Industrial (excluding oil company fuel) 153,766 156.221 149,269 157.176 140,602 
Oil-company use (excluding heating oil) 22222 44,399 45,978 46.976 43,098 84.854 
Gas and electric public utility powerplants 2 87,881 88,261 91,615 97,595 114.884 
Railroads: Zo ol cos ³˙ m my 8 5,347 5.501 5.342 5.350 4.001 
Bunkering of vessels (including company tankers but 

excluding military) 87.308 84.415 76,502 88,024 73.689 
Military use (U.S. Army, Navy, Air Force, and 

Marine Corps) ----... . ðVA. ...... ... cz E 36,762 35.667 86444 85,568 1961 
Miscellaneous uss 6.426 7.226 7.126 8.606 10. 


EE 
542.986 548.483 538,522 556,632 514,118 


1 Includes Navy grade and crude oil burned as fuel. 


Petroleum Coke. Coke production in 
1965 was 17.2 million tons including 7.2 
million tons of marketable coke, the bal- 
ance was catalyst coke burned off the cata- 
lytic cracking units and utilized as refinery 
fuel. The demand for coke continued to 
increase, especially for the low-sulphur- con- 
tent coke which is used in making elec- 
trodes required in the electrolytic produc- 
tion of aluminum. Refineries used 10.9 
million tons of coke as refinery fuel in 
1965 including 9.9 million tons of catalyst 
coke and 1.0 million barrels of marketable 
coke. 


Still gas.—The production of still gas in 
1965 was 851,539 million cubic feet 
(135,295,000 barrels). This does not in- 
clude 8,926,000 barrels used for petroche- 
mical feedstocks. Refiners used 848,072 mil- 
lion cubic feet as refinery fuel. The 
heating value of the gas was 993 Btu (Brit- 
ish thermal units) per cubic foot in 1965 
compared with 946 Btu in 1964. 

Petrochemical Feedstocks.— The petroche- 
mical industry’s demand for feedstocks con- 
tinued to increase; however, the share sup- 
plied by petroleum refineries from 
products other than LRG was less than in 
1964. In 1965 this demand totaled 56,827,000 
barrels, including exports of 1,951,000 bar- 


rels. In 1964, the demand was 57,599,000 
barrels. Exports of petrochemical feedstocks 
for previous years were included with 
various other petroleum products. The 
500,000 barrels of feedstocks imported in 
1965 were from refineries in Puerto Rico. 


Miscellaneous Oils.—The total demand 
for miscellaneous finished oils in 1965 in- 
creased 2.0 percent to 16,917,000 barrels, 
however, domestic demand declined 24 
percent. Exports increased from 236,000 
barrels in 1964 to 960,000 barrels in 1965. 
Finished petrochemical products ag 
for 43 percent of the total production © 
miscellaneous oils in 1965 and was the only 
segment of products included in this group 
which increased for the year. 


Unfinished Oils.—Unfinished 
all oils that will be cracked or fur 
tilled at refineries. The rerun ( 
unfinished oils represents imports pl 
minus the change in stocks. ۱ 

Imports of GE oils are pene 
with crude oil under the quota establish u 
by the Oil Import Administration. By A 
ulation, imports of unfinished oils ep 
stricted to 10 percent of the crude ol! 4 
unfinished oils quota. 


oils include 
ther dis 
net) of 
us or 
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Table 58.—Consumption of residual fuel oll im the United States, by PAD districts and States 
(Thousand barrels) 


District and State 1961 1962 1963 1964 1965 
District 1: 
Connecticut 1 ٣۵ ہے‎ 14,649 16,019 16,260 19,848 16,716 
Dela warte 4.986 4.775 4.707 4,478 5,817 
District of Columbia 1.955 2,248 2,533 8.914 6,504 
ee REESE SESS 32,600 87.044 36,668 39.425 43,098 
Georgia 40 A 6,048 5,285 5,668 7,049 8,106 
Maine 0 -!: TUS 6,366 5,985 5,332 1,546 1440 
Maryland JJ e GEN 12,955 13,751 18,270 14,444 Mos 
Massachusetts 40.242 41.852 37.693 48.320 N 
New Hampshlre .-.- -- 2.067 2.545 2.524 2.588 zu 
New Jersey ....----.-.--------- 42 990 50,422 50,589 60.135 "p 
New York Eet 88,518 89,667 88,606 84,596 ابی‎ 
North Carolina» 4.738 8,725 8.818 8.781 42,480 
Pennsylvania —----.------------ 88,970 41,422 42,245 48,636 6.186 
Rhode Island 7.548 8,274 8,177 8,218 8.762 
South Carolina .....--.-.-..------ 5,031 5,908 5,883 5,050 957 
Vermont .-.------------------- 540 629 607 418 16,179 
IIC 9 9 2 0 14,195 18,225 14,055 15,516 "087 
West Virginia 1,216 1,480 1.57 2.297 d 
Patel NEE 319.509 344.251 339,602 356.249 $78,663 
District 2: 22.220 
iI 25.750 24.756 25,582 21,411 12,601 
Indiana .....-.---------.-..--- 11,988 10,736 10,756 11464 513 
ee 1,082 873 931 1,084 1,062 
کس‎ RS um 5 E 1.488 1.533 1.565 1,127 776 
Kentucky سح سس ساس سے ہے ہہ ہے‎ 278 389 460 — 8.011 
Michigan — sss 9,896 9,275 9,746 dent 4421 
Minnesota  ....-------.-.-2--.-- 5,524 6,807 6,102 2 3,252 
Missouri . _._-...------------- 2,638 2,181 2,885 2, 68 $10 
Nebraska .....-.-------------- 419 626 1,188 878 LA 
North Dakota 552 524 553 258 10,688 
رو‎ EE 9,023 8,227 7,790 9 825 705 
Oklahoſpa 878 967 797 106 d 
South Dakota - 36 152 245 981 6 
Tennessee ......-..-----.------ 171 105 275 4,145 3,086 
Wisconsin ` ------------------ 4,028 $,818 4,110 ۰ Es 
Webel ada 73,641 10,414 72.880 68,808 
District 8: 459 
Alabama. 3.555 2.749 3.184 si 06 
Arkansas 9  ی 0س1‎ 379 566 864 293 7,589 
Loulslanaae˖ 8.587 6.563 6,658 7.836 482 
Mississippi --------------..---- 388 474 878 146 655 
New Mexico 811 328 209 09 18,772 
TERÊ aaa 21.481 18.711 17,485 17,5 s 
25,8 
E E 
District 4: 961 
Colorado .............--------- 2,465 2,497 2,572 2,617 14 
CCC. 422 228 260 485 1,195 
Montana .........---------2-22 2,588 $,049 2,836 2,356 6,500 
E ےت رت ہے —⁵ سیت تر‎ 5,654 6,048 5,790 dn 2,105 
Wyoming ggg 2.555 8,288 2,490 2,24 " 
11 
Total join 0یت‎ 18,629 15,105 18,948 (0003 D 
District 5: 86$ 
Alaska 641 715 742 1 40 
Arizona aa 94 117 6 118 67,614 
California 81.587 68.949 62.842 66,921 7,618 
Hawall 0چ ص ص  7 ٹب ص‎ 6,646 6,716 6,940 155 K 
Nevada متس‎ 258 165 180 6,814 493! 
3233 — 4. 4.989 4. : 8.8 
Washington Le 7.626 1,625 8,807 2 
90, 
Total 101.650 89.277 83,819 89,635 
118 
Total United States 542,986 648,438 588.522 556,682 din 


! Includes some crude oil burned as fuel. 
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Table 62.—Statistical summary of petroleum asphalt and road oil 
(Thousand short tons)! 


1961 1962 1963 1964 1965 P 
Petroleum asphalt: 
۰9 ض0‎ 009 18,518 19,923 20,354 20,887 22,478 
Imports (including natural) 1.201 1.204 1.130 1.075 1.145 
DOTS: 0:99:02: 121 150 128 139 71 
Stocks (end of period) 222 2.363 2.591 2.610 2,588 2,941 
Apparent domestic consumption 19,592 20,749 21,337 21,845 23,194 
Petroleum asphalt shipmenta: 
PAVING: EEN 15,318 16,322 16,947 17,867 18,307 
Roofing * 252202 29 ose es fe ete 8.635 3,842 3,821 4,217 4,045 
All other oso oe ee 1,755 1,932 1,879 2,462 2,832 
و‎ "9 0 0 0 5K 2008 22,096 22,647 24,046 25,184 
Road oil: 
Production nn ۵سس ص‎ 1,058 1,287 1,235 1,158 1,194 
Stocks (end of period)... 138 159 137 105 106 
Apparent domestic consumption 1,055 1,266 1,257 1,190 1,193 
Road oil shipments 1,083 1,109 1,099 1,208 1,189 


ee‏ —— ا 


P Preliminary. 
! Converted from barrels to short tons (5.5 barrels = 1 short ton). 
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District: 


(Short tons)! 
1964 
Month and district Stocks 
Produc- (end of 
tion period) 
Januar 22 28,181 164,864 
ee خت‎ 98,727 260,864 
April A m minds 81,278 808,864 
May E EE 98,091 289,273 
PUNO .-_ 2ی ھی َ+ص- 6۴7 ص7‎ 172,864 278,818 
AOL eer 238,091 220,000 
August oe eke 174,864 198,909 
September 98,278 155,686 
October „=--> =-->- 59,636 96,182 
November 60.364 97,818 
December 20 کٹ0۳ہ)ٹجپٗ‎ 29,818 105,278 
TOU WEE 1,158,364 105,278 
East Coat 8,686  .....- 
Appalachian No. 1 —2—L—. Sen 
Appalachian No. 22 1.8 18 
Illinois, Indiana, Kentucky, ete, 842,182 8,909 
Minnesota, Wisconsin, North 

Dakota __.. ß ee 27,278  .....- 
Oklahoma, Kansas, et. $22,864 24,864 
Texas Inland umn um 
Texas Gulf Coast. 182 864 
Louisiana Gulf Coat 
Arkansas, Louisiana Inland, ete . 
ew Mexleo سے سے‎ 864  .....- 
Rocky Mountain 262,128 19,686 
“9ھ‎ 02 197,818 52.000 

20۶ ب 6ٹِی-ںۓ-ے Total‏ 


4 Preliminary. NA Not available. 


22, ,$64 
1,190,000 


NA 


! Converted from barrels to short tons (5.5 barrels — 1 short ton). 


31,278 
1,198,686 


2,000 
112,181 


871,637 


28,728 
255,090 


c» gr em دہ‎ m» دہ‎ m e 
mm. ——  —— wom 


229,454 
189,454 


1965 P 
Stocks 


(end of 
period) 


141,636 


81,818 
106,182 


106,182 


18,545 
46,364 


439 


Table 64.—Salient statistics of road oil im the United States, by months and refinery districts 


1,192,727 


NA 


1,158,864 105,278 1,190,000 1,198,686 106,182 1,192,727 
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Table 68.—Production of stil gus in the United States by district 


1963 1964 p 1565 
— Equiva- — ےت‎ 
EE Million lent in Million lent ia 1. lent ra 
cubic thousand عفرٹی‎ themed ER Cem 
feet barrels fert barreis feet barrels 
East Coast -—— 101.737 17.128 104.110 17.182 115.295 18.526 
Appalachian No. ͤĩͤ⸗ 9.639 1.838 19,439 1539 16°91 1.2 
Appalachian No. 2.-------------—- 12,544 1.833 13,112 1536 15.338 L: 
Indiana, Illinois, Kentorky. ete... 153.4% 24511 169.473 2. 863 171 — 8 
Minnesota, Wisconsin, North 
Dakota and South Dao 8.454 1.363 10,0 1,437 2.733 16 
Oklahoma, Kansas, ete.-__-------- 498 11.255 70.434 11.116 12 9:9 11.460 
Texas Inland ۔مسہمہےمہہہےہ۔۔۔ہ‎ 13.712 ۶1 31.198 5.542 33.633 438 
Texas Gulf Coast 154 444 26,120 1. 107 2738 181222 : 
Louisiana Gulf Coast — 54.2% 6.159 64.074 9. n». 10.566 
Arkansas, Louisiana Inland. ete... 11.625 2,991 11.0982 1.776 13.934 
New Mexico ee 1.42 22 1.846 317 17.7 sa 
Rocky Mountain ۔ہ۔۔۔ہہہ۔‎ 295.198 3.658 21.238 2.78 23.744 4,352 
West Coast 133 524 25.288 133,023 23.508 1341 24.112 
Total o- 4 129.558 832.286 131.257 851.539 135,295 
» Preliminary. 


District thon latum ous! chemicals products = 
East Coast "DUREE 1.025 396 m à m 
Appalachian No. 1 — 8s es — A 
Appalachian No. 2__-----------— i“ —— 23 — 2 : 1.021 
Indiana, Dlnois Kentucky. eie. 53 330 528 115 : 
Minnesota, Wisconsin, Nort وو‎ 
Dakota, and South Dako 93 491 
Oklahoma. Kansas. G 73 413 663 1.974 214 u 
Texas Inland ......--.-.-------- 254 es 934 219 t^ 
Texas Gulf AAA 39 453 109 8.324 473 1321 
Louisiana Gf — 12 43 2 — Ú 14588 
Arkansas, Louisiana Irland 1.081 — — M 4 
Rocky Mountain, New Mexico...- 172 le 16 15 24 22305 
NFC DD NEE 27 28 1.149 875 470 
Total: 1965 2.949 1.088 3,456 7.234 2,189 1 
1964 3.236 1.193 3.468 


71 
E i 118 d ; - i i : preventatives 5; sand 
Specialty oils inclode: Hydraulic 0. insulating 198: medicinal 152: rus 
frac 51; spray oils 487: and other 2.653. 


FOREIGN TRADE 


Foreign trade statistics reported in this United States since. products shipped SC 
section were compiled from two sources. the Netherlands Antilles and ا‎ 
The imports of crude oil and unfinished were refined from crude 
oils were obtained from the petroleum ongia. Í 
refining companies. Imports of the refined سوج‎ The United States’ export gt 
petroleum products and all export data are ket for petroleum continued to decline گا‎ 
derived. from data compiled bx the Foreign 1965. Total exports of crude petroleum 
Trade Division of the Burcau of Census in ind petroleum products were 67.9 million 
the U.S. Department of Commerce. barrels for the year 6.0 million len than 

ort. The total imports of crude pe zn 1964. Although exports to most cour 


tolum and petroleum. products in 1965 lower the major 
: r, 

85 9007 mihon hack, an increase of a e soient 10 Japan which 

14.0 million. bavircls for the vear. Increased decline was m shij bles 

mper of residual fıcl oil accounted for decreased 56 million of destination 


ARR million baneris of the increase. and Showing exports by country 
evade ml acoounted for 184 millia bar. ates stightly from other pe 
Tels. Venerucla is the source of more than this chapter because of changes in 
half of the peuvkum imported into de classiGcation and late revisions. 
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Table 74.—World production of crede petroleum by countries 
(Thousand barrels 1) 


Country 1961 1962 1968 1964 1965 P 


North America: 
Canada 220,861 244,189 258,485 275,864 296,997 
Cuba ®© s 80 90 72 r 264 264 
MIS E a 106,784 111,880 114,867 115,576 117,959 
Trinidad ma 45,768 48,876 48,678 r 49,781 48,859 
United States 2621758 2.676.189 2.752.728 2.786.822 — 2848514 
eiii 8 2.995.251 8,081,124 3.174. 775 "3,221,157 3,312,593 
ي‎ 2 = = i —— 
South America: 98 
Argentina 84.418 98,154 91,221 100,870 
CCC (VV 2.989 2.917 3.285 8.195 8,857 
Brazil i ای‎ a 34,801 33,401 35,714 38,810 $4,342 
ei DEENEN 9.2 11.689 13.206 18.687 12,704 
Colombia. eS 53,241 51,918 60,343 62,596 78,196 
ee 2.926 2.573 2.465 2.796 2,850 
KEE 19.871 21,184 21.468 23,119 us 
333... 1.065.757 1.167.918 1.185.511 1.241.782 1287. 
Total ہے ہہ‎ ` mm Lang 102 1480855 2 
EE 
Europe e 5,388 
Albania uuu 5,144 6 r 5,009 F 6,096 
I ⁵ A -8 16,287 en 18,271 18,571 Sr 
Bulgaria 8 1,510 1.453 1.266 1,168 1400 
Czechoslovakia ~--.------------- 1,045 1,200 1,220 1,822 1114 
France 2 ‪ 0 0 0+ ب--‎ 000 15,578 17,071 18,117 r 20,428 2l, 
Germany, West 44,960 48,943 68,325 "55415 13,749 
E SE 11,117 r 12,518 18,898 18,742 5.055 
EECH 18,432 r 12,408 12,155 18,184 Mn 
Netherlands — 2552. 0 712 14.271 14,974 15,377 15,58 125610 
7777770 1,508 1,502 1,577 2,092 93:693 
Rll 86.321 88.420 91.17 786,000 
S SR: O C — 1.212.300 1,859,600 — 1,504,800 71,048,000 17%% 
United Kingdom -..-..-..------ 784 820 15.281 
Yugoslavia 00ً 0ت‎ 9.479 11,299 11,980 18,822 : 
W سسر_‎ "mem riam rue dom 
Africa: 
Algeria 121494 — 158,004 184.311 204% 10627 
Angola... ےہ سے‎ l cete eee ak 757 8.404 5,776 1586 "534 
Congo, Republic of (Brazzaville) 124 926 820 619 9.100 
Gabon, Republic of 5,446 5,992 6,446 1,668 445,374 
Libya EE 6,642 67,052 167,786 315,642 182 
Mordes qiie - 603 968 1,140 910 99,354 
Nied 8 16.802 24.624 r 27,918 48,997 
Senegal ..--.------------------ 16 — ang 45566 
United Arab Republic (Egypt) 26,186 $2,821 88,759 48.91 
S ͤ Add i s 2 
Total. 0 e 178,620 298,884 r 482,951 r 628 586 811,69 
Asia: 
, 16,444 16,446 16,508 18,000 4 400 
PFC) 4.218 4,366 4,761 r 4,160 73.000 
China, mainland * ............. 45,260 49,640 54,750 62,050 22494 
India ⁊ LLL سے‎ LLL 8.356 8,016 12,266 16965  , 178,190 
Indonesia _.__ 8 155,369 167.771 165,002 ° 169,260 688.21 
FAR اہ نان‎ — e چورس‎ 431,653 481.939 538.1 618,78 482,461 
Iraq -------------------------- 365,594 $66,832 422,581 ۴ 461,961 1469 
Israel LL 1.138 1,126 1, 1 1.44 494 
77)» ee aae 4,590 5,316 5,48 4,690 791,908 
LEES 600,226 669,284 706,471 774,815 182,285 
Kuwait-Neutral Zone 65,158 89,224 114,536 r 181,416 115 
Mongolia 360 360 360 360 8,948 
Pakistans 2.829 $ 8,514 r 8,142 84.215 
0; ˙⁰ ee tO 64.386 61.911 70.129 71,740 29,842 
Sarawak and Brunei 80,551 28,286 29,639 26,265 739,078 
Saudi Arabia 508.269 555,056 594,592 628,095 181 
Taiwan (Formosa) .........- UM 14 1 102,804 
Trucial Stats 5.976 17,571 61,465 10,827 
Turkey --...........-.--------_ 3.075 4.157 r 6, ' 


CCC 2802488 2,525,068 2.761.466 , 
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Table 74.—Worid production of crude petroleum by countries—Continued 
(Thousand barrels) 


Country 1961 1962 1963 1964 1965 P 
Oceania: 
Austral ت9‎ 08008 ⅛ 0090 r 1,491 2,614 
New Zealand 4 4 4 4 5 
West Irian 9 1,082 917 924 (5) (*) 
Total - ccm A 1,086 921 928 r 1,495 2,619 
World total 8,183,899 7 8,882,824 79,587,359 7 10,309,116 11,063,154 


° Estimate. P Preliminary. * Revised. 
142-gallon barrels. 
? Natural naphtha and gas 


oil. 
* U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 


* Including Sahara. 


Beginning May 1, 1968, West Irian transferred to Indonesia; production data for West Irian for 


1964 and 1965 included under Indonesia. 


NATIVE ASPHALT 


Bituminous Limestone, Sandstone, and Gil- 
sonite.—To avoid disclosure of individual 
company operations, it is necessary to re- 
port a combined production and value for 
these commodities. Production in 1965 was 
1,912,000 short tons, 23,000 tons less than 
in 1964. The value for the year was 


$9,461,000 compared with $10,038,000 a 
year ago. The limestone was produced in 
Alabama and Texas, the sandstone in Mis- 
souri, and the gilsonite in Utah. The gil- 
sonite is processed at a refinery in southern 
Colorado. 


HELIUM 


By Edwin M. Thomasson ! 


Helium shipments for 1965 exceeded the 
volume shipped during the previous year 
for the 16th successive time. Shipments 
from Bureau of Mines helium plants were 
698.6 million cubic feet, 2 about 4.7 per- 
cent more than in 1964. Production at 
Bureau of Mines plants totaled 757.4 mil- 
lion cubic feet, and an additional 3,549.6 
million cubic feet was produced by private 
companies participating in the helium con- 
servation program and purchased by the 


Bureau of Mines and stored underground 
for future use. 

The Bureau of Mines continued to sell 
helium at $35 per thousand cubic feet, 
the price established in 1961. 

Production and sales of helium increased 
from the one private plant operating en- 
tirely outside the Governments helium 
program. A second private plant was vir- 
tually complete at yearend, although actual 
production had not commenced. 


INTRODUCTION 


Helium, second lightest of the elements, 
is a colorless, odorless, completely inert gas. 
Discovered on the sun in 1868, it was 
known to occur only there until 1895, when 
it was found on earth in a gas extracted 
from the uranium-bearing mineral cleveite. 
Not until 1905 was it discovered in some 
natural gases, the sole economic source 


today. 


The need for a light, nonflammable gas 
for use in airships in World War I focused 
interest on this unique resource, and war- 
time impetus spurred development of new 
technology to extract helium from natural 
gases using a low-temperature gas lique- 
faction process. 


Although the extraction process was not 
developed in time to produce significant 
quantities of helium for use during World 
War I, production continued after the 
close of the war, with helium being used 
almost entirely as a lifting gas in lighter- 
than-air craft. World War II gave added 
importance to helium, both as a lifting gas 
for the famous blimps and for use in 
shielded-arc welding. Helium was also 
vital in the development of the atomic 


bomb. 


_ The scientific and technological revolu- 
tion which followed World War II de- 
veloped many new roles for this unique 
element, and helium use in the United 


235 - 818 O - 87 - 30 


States is now more than eight times the 
peak wartime consumption. 

The purity of helium extracted at Bu- 
reau of Mines plants has, through the years, 
increased to meet the demand as uses 
changed from essentially lighter-than-air 
craft to modern applications in atomic 
energy, space, and cryogenic research. Heli- 
um produced before 1945 was about 98 
percent pure (containing about 2 percent 
nitrogen), which was adequate for the then 
predominant use in lighter-than-air craft. 
In 1945 a small amount of higher purity 
helium (99.9 percent) was produced to 
provide an inert atmosphere for shielded- 
arc welding. By 1949, grade A helium, 
having a purity of 99.995 percent (impuri- 
ties of 50 parts per million or less), was 
available in commercial quantities. Cur- 
rently, all customers obtaining helium from 
the Bureau of Mines can expect to receive 
helium with a purity of at least 99.995 
percent. The principal impurity in grade 
A helium is neon. 

Today helium 1s an essential material in 
many of our space and missile programs, 
in defense, in atomic energy, in research 
and technology, in undersea exploration, 
and in industry. 

! Staff engineer, Office of Assistant Director— 
Helium. 

2 Al] volumes of gases reported in this chapter 


are measured at 14.7 pounds per square inch 
absolute and 70° Fahrenheit. 
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PRODUCTION 


Helium was produced at 11 helium ex- 
traction plants in the United States dur- 
ing 1965. A 12th plant was virtually com- 
plete at. yearend, although sustained pro- 
duction therefrom had not commenced. 
For convenience, the 11 helium producing 
plants can be segregated into three cate- 
gories: (1) the plants owned by the Fed- 
eral Government and operated by the Bu- 
reau of Mines, producing grade A helium 
(99.995-percent purity) for sale to both 
Federal agencies and to private (commer- 
cial) customers: (2) the helium "conserva- 
tion" plants, privately owned and operated, 
but whose entire plant output of crude 
helium (50- to 85-percent purity) is pur- 
chased bv the Bureau of Mines for con- 
servation purposes; and (3) privately 
owned plants producing grade A helium 
(or independent sale in the commercial 
market. Production from all 11 plants 
was 4.365.1 million cubic feet in 1965, an 
increase af about 83 percent oer the 
40274 million cubic feet produced in 
1064. Table 1 shows the helium produced 
in the United States since 1921. 


Table 1.—Helium production im the 
United States 
(Mulhoa cabe feet 


Year Protos on 
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Additionally, 20,709,000 cubic feet of 
stored helium was withdrawn from either 
the crude helium conservation pipeline or 
the Cliffside gasfield and purified at Bu- 
reau of Mines plants to supplement regular 
production to supply market demand dur- 
ing the months when helium-bearing nat- 
ural gas supplies to the plants were low. 
Overall. however, production from Bureau 
of Mines plants exceeded demand, and 
during the year 114 million cubic feet of 
helium from these plants was added to 
underground storage. 

To eflect operating economies and bet- 
ter manpower utilization, the Otis, Kans., 
helium plant ceased production of grade 
A helium in July 1965, and began produc- 
ing only crude helium. The crude helium 
produced is transported in the Bureau of 
Mines Sinch pipeline. along with helium 
purchased under the helium conservation 
program. to the Government-owned cliff- 
side gasfield near Amarillo. Tex, where 
it is stored underground until need 
Shipment to customers from the Otis plant 
was discontinued at the ume of the opera- 
nonz] changeover. 

Al other Bureau of Mines plants pro- 
duced oK grade A helium. Table 2 shows 
the producton from each plant. 


CONSERVATION PLANTS 
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Table 2.—Production of helium by 
Bureau of Mines plants 
(Milion cubic feet) 


Production 

Plant location 
1964 1 1965 
Amarillo, Tek 51.3 50.2 
Exell, Tex. t. . À 307.5 288.8 
Keyes, Okla. .............- 298.8 300.9 
^ BE: 55 44.8 36.9 
Shiprock, N. Men 82.1 80.6 
otal - بت پ پً‎ 784.5 757.4 


1 Does not include 20,709,000 cubic feet with- 
drawn from storage and purified in Bureau of 
Mines plants. 


during the year entirely outside the Fed- 
eral helium program. This plant, owned 
and operated by Kerr-McGee Oil Indus- 
tries, Inc., is located near Navajo, Ariz., 
and produces grade A helium for sale to 
the commercial market. The plant, which 
has a design capacity of about 60 million 
cubic feet of helium per year, extracts he- 
lium from noncombustible, naturally oc- 
curring gas deposits in the Pinta Dome 
and Navajo Springs fields in Apache Coun- 
ty, Ariz. 
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Production in 1965 is believed to be 
near the design capacity of the plant. The 
company markets the helium to non-Fed- 
eral customers, principally on the west 
coast. 


Construction of a second privately owned 
and operated helium extraction plant, the 
Kansas Refined Helium Company plant 
located near Otis, Kans., was virtually 
complete at yearend. However, actual he- 
lium production has not commenced. The 
plant, when operative, will extract helium 
from natural gas produced northwest of 
Otis, and is expected to be Operational 
early in 1966. Although specific details 
are not available, it is believed that a 
large part of the plant production will be 
purchased by the Air Reduction Sales Com- 
pany for distribution and resale to private 
consumers throughout the country. An. 
nounced plans include the installation of 
a 500-liter-per-hour helium liquefier at the 
plant, with the Air Reduction Sales Com. 
pany operating a large-scale bulk liquid 
helium distribution system. 


SHIPMENTS 


Helium shipments from Bureau of Mines 
plants in 1965 totaled 698.6 million cubic 
feet, an increase of 4.67 percent over the 
667.4 million cubic feet shipped in 1964. 
Federal agencies received 479.1 million 
cubic feet, and 219.5 million cubic feet was 
sold to non-Federal customers. In deliver- 
ing helium to customers, the five Bureau 
plants filled and dispatched 1,991 railway 
tank cars, 1,088 highway semitrailers, and 
227,043 standard gas cylinders. Table 3 
shows the shipments of helium from each 
Bureau of Mines plant. 

Direct shipment of helium to customers 
was discontinued at the Bureau's Otis, 


Kans., plant in July 1965. However, all 
other Burcau plants continued to load and 
ship helium. The Amarillo, Tex, plant is 
specially equipped to fill, process, load, and 
ship helium in standard gas cylinders (In- 
terstate Commerce. Commission 3A and 
3۸۸ cylinders), and all cylinder shipments 
originate there. The plant can also load 
and ship highway semitrailers, The Exell, 
Tex., Keyes, Okla., and Shiprock, N. Mex. 
plants are equipped to load and ship both 
railway tank cars and highway semitrailers. 

The Bureau of Mines neither acquired 
nor disposed of any railway tank cars or 
highway semitrailers during the year, Thus 
the active railway tank car fleet remained 


Table 3.—Shipments of helium from Bureau of Mines plants, 1965 
(Million cubic feet) 


Shipments 
— — 


Total 


Federal shipments 


Non-Federal 


agencies customers 
pario jio AA 52.2 62.2 114.4 


ell, Tex. 


mm op — —— a 2 ͤ — 2 2 —‏ ہے ہے vA‏ ہے نے ہی ت — 


tis, EEN 


185.5 31.2 216.1 
143.2 113.5 256.1 
15.9 9.9 25.9 


485.0 


DNE mure c Lac NNNM NEN 
rr 79.1 219.5 695.8 
! Shipments discontinued July 1965. 
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the oviindcer pee from sore 87.4.5 to 
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A7 beUum shipments from Bureau of 
Mores plans are as a compressed gis. 
Avalatie factices at the four plants mak- 
ing direct shipments to customers permit 
filing shipping containers to ac 
pressures of 4. 0 pounds per square inch. 
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Now that it : no longer a large user 
of keim the Department of the Navy 
closed cts three belum redistribution cen- 
ہی‎ wh foe manv vears had supplied 
kein in szall ders to many Federal 
ےل‎ users throughout the United States. 
To reciice thos service. the General Serv- 
Mes Acoinistratzion awarded contracts ٥ 
private compares to supply the helium 
dot these acd other Federal customers. 

Rese جہن‎ companies as formerly did 
De Navy. purchase helium in large lots 
from the Bureau of Mires. repackage it 
ip smaller ka and dismibute it to the 
citrate usre facili to reduce freight 
costs. Experience to date under the con- 
tracts has deen very sacsfactory. and the 
overall cost to the Government has been 
rec iced. 


CONSUMPTION AND USE 


In addition to the helium sold ard 
shipped bv the Bureau oí Mines plants. 
some 58 million cubic feet of privately 
produced helium was marketed. Conse 
quentiv. the total volume of helium de- 
livered to consumers and presumably used 
in 1965 was about 757 million cubic feet. 
or some 6 percent more than the 1854 
consumption of 713 pop cubic feet. 

Over one-half of the helium consumed 
in the United States was used in various 
phases of the Nations space and missile 


programs. Shielded-arc welding. and re- 
search appi:catens consumed sigr.:hcant 
quantities ot helium. and helium use in 
gis chromatography. leak detection. an 
other industrial applications گا‎ steadily in- 


creasing. 


Table 4 shows shipments of helium from 
Bureau of Mines plints to various classes 
of customers. and table 5 shows the volume 
of helium used sold in the United States 
since 1950. 


Table 4.—Shipments of belium from Bureau of Mines belium plants to various c 
1965 


Recipient 


HC eee = 


Million 


Federal sgencies: 443 
Department of Defense -- 347.5 s2.0 2 SP 
Atomic Energy Commission... 2 اع اس سا سا‎ 2.-- — 84.5 xi 39.3 144 
National Aeronautics and Space Administration 19.1 11.9 5.6 A 
Weather Bureag ________________________----- E 7.0 1.1 5 -l 
1 سی‎ 7 .. 6 .1 ° : 

m 6. 

Total Federal ageneceieng . 2. سا‎ 22. 2----- 499.4 Do کچھ‎ 314 
Non-Federal customers _________________------------ 163.9) 25.2 

100.9 


Total shipments 


Table 5.—Helium use in the United States 


(Million cubie feet) a 
Quantity 

Lear Quantity Year : 
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RESOURCES 


A continuing survey of the helium re- 
sources of the United States is conducted 
by the Bureau of Mines. Natural gas sam- 
ples from wells and fields throughout the 
country are obtained and analyzed for he- 
lium content. During 1965, 668 such sam- 
ples from 24 States were subjected to 
analysis. 

Samples taken from a deep test well in 
Wyoming revealed helium-bearing gases 
that may be of potential importance in 
several deep reservoirs. Gas recovered 
from the test well was considered by the 
operator to be nonmarketable as fuel, be- 
cause of low-heating value and high-sulfur 
content. The well was therefore plugged 
and abandoned. 


The limited information available from 
this single well makes precise evaluation of 
the helium resources impossible, although 
it indicates that such resources are signifi- 
cant. Commercial development or produc- 
tion of the natural gas is not anticipated 
in the foreseeable future. The deep reser- 
voirs, therefore, represent a potential, al- 
though not adequately evaluated, source 
of helium which could possibly be devel- 
oped if future needs demand. The depth 
of the helium-bearing reservoirs and the 
nature of the natural gas would make he- 
lium recovery from the field expensive in 
comparison with currently available helium 
resources. 


U.S. helium resources in helium-bearing 
natural gas containing at least 0.3 volume- 
percent helium are estimated to be approxi- 
mately 194 billion cubic feet as of January 
l, 1963, the date of the latest estimate. 
About 92 percent of these resources are 
located in five major helium-bearing nat- 
ural gasfields: (1) the Hugoton field of 


Kansas, Oklahoma, and Texas, 
Panhandle field of Texas, (3) the Keyes 
field of Oklahoma, (4) the Greenwood 
field of Kansas and Colorado, and (5) the 
Cliffside field of Texas. All of these fields 
are within about 200 miles of Amarillo, 
Tex. 


Other helium-bearing natural gas de- 
posits occur in western Colorado, eastern 
Utah, northwestern New Mexico, Arizona, 
Wyoming, Montana, and Michigan. In 
general, the helium resources in these areas 
are limited, and occur in widely scattered, 
usually small, fields. 


About 10 percent of the known helium- 
bearing natural gas resources in the United 
States are available to the five Bureau of 
Mines helium extraction plants. The two 
largest Bureau plants, at Exell, Tex. and 
Keyes, Okla., extract helium from gas pro- 
duced from the Panhandle and Keyes fields. 
The Cliffside field provides the source gas 
for the Amarillo, Tex., helium plant and 
is the only developed source of helium- 
bearing natural gas owned by the Govern- 
ment. The plants at Shiprock, N. Mex., 
and Otis, Kans., extract helium from gas 
پوت‎ from small helium-bearing gas- 

elds. 


In addition to helium-bearing natural 
gas, other sources of helium—such as gases 
from mineral springs, fumaroles, and vol- 
canoes; the air; rocks and minerals; and 
meteorites—are of general and scientific 
interest. However, none of these occur- 
rences offer an economically feasible source 
material from which to extract helium. 
Helium-bearing natural gases are the only 
economical source of helium, and this sit- 
uation seems unlikely to change in the fore- 
seeable future. 


(2) the 


CONSERVATION 


Helium occurs as a minor constituent in 
certain natural gases, and because it is a 
completely inert element, contributes noth- 
ing to the fuel value of the natural gases. 
Unless this helium is removed before the 
natural gas is consumed as fuel, the con- 
tained helium is lost. 

Helium resources are diminishing rapidly 
as helium-bearing natural gas is consumed 
as fuel, and these resources appear ade- 
quate to meet predicted future needs only 


if the loss of this vital element is curtailed. 
This need to conserve a diminishing and 
irreplaceable natural resource was recog- 
nized, and the Congress enacted the He. 
lium Act Amendments of 1960 (Public 
Law 86-777). The new law included an 
authorization for the Bureau of Mines to 
purchase helium for conservation and ulti- 
mate resale. Authority to enter into pur- 
chase contracts, in an aggregate amount 
not to exceed $47.5 million per year, was 


162 


granted in ٴ‎ act Paisie Law 37-122 
making anorooranons for the L S. Dezart- 
ment of rhe [nreror and related agencies 
for the fiscal vear ending Jane 30. 1262. 


Under these authorizations. he US De- 
partment of the Iater:gr. thro.gh the Bu- 
reau of M ren launched a long-term keli- 
um conser:a".on program in 1961. The 
Department entered into four cortracts 
under which four private companies agreed 
to finance. build. and operate five plan 
to recover helium from natural gas betore 
the natural gas goes to market. Each con- 
tract is for 22 years and provides that the 
Bureau of Mines will purchase up to speci- 
fied limits, the entire output of helium 
from each plant. The four contracts utilize 
the entire $47.5 million per year con- 
tracting authority established by Congress. 


Concurrently, the Bureau constructed a 
425-mile pipeline to connect these plants 
with the Government's Cliffside gasfield 
and conditioned the wells in the Cliffside 
gasfield to facilitate injection of the helium 
into a natural gas-bearing formation. The 
pipeline extends from Bushton, Kans., to 
the Cliffside field near Amarillo, Tex. 


Two of the conservation plants began 
production in 1962, the Northern Helex 
Co. plant near Bushton. Kans.. and the 
Phillips Petroleum Co. plant in Hansford 
County, Tex. The remaining three plants 
—the Cities Service Helex, Inc., plant at 
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U'veses. Kans.: the National Helium Corp. 
siant near Liberal Kans.: and the Phillips 
Peersleum Co. plant at Dumas. Tex— 
commenced operations during 1963. 

In concept: on and operation. the helium 
conservation program D essentially a simple 
preeram. Helium-bearing natural gas. on 
the wav to market. کا‎ routed through one 
of the five conservation plants, where the 
helium and some nitrogen are removed by 
low-temperature processing. The natural 
gas is returned to the pipeline for trans- 
mission to market. The gaseous helium- 
nitrogen mixture, ranging from 50 to 85 
percent helium, is delivered to the Bureau 
of Mines pipeline, through which it 5 
transported to the Cliffside field. At the 
Clifiside field it is injected into a partially 
depleted gas-bearing formation, to be stored 
until needed. When needed, the helium- 
nitrogen mixture will be withdrawn and 
punfied. The pure helium will then be 
sold to fulfill governmental and industrial 
requirements. ۱ 

Table 6 shows the quantities of helium 
purchased by the Bureau of Mines from 
each of the conservation plants since the 
inception of the conservation program. 

Whenever production at Bureau plants 
has exceeded market requirements, the he- 
lium produced in excess of demand has 
been stored in the Cliffside feld. Table 7 
shows the amounts stored each year an 
the amount in storage at yearend. 


Table 6.—Helium purchased by the Bureau of Mines for conservation 
Helium delivered 


Northern Helex Co., Bushton, Kans 
Cities Service Helex, Inc., Ulysses, Kans 
National Helium Corp., Liberal, Kans 
Phillips Petroleum Co., Dumas, Tex 
Phillips Petroleum Co., Hansford Co., Tex 
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Table 7.—Helium in conservation storage 
(Million cubic feet) 
Amount stored during year Amount in 
on 
Year From Bureau of From conser- سے‎ 
Mines plants vation plants 


! Stored during 1960 i i 

4 and in previous years. 

Total et 0.734 million cubic feet withdrawn from storage during 1964. 
reflects 1.948 million cubic feet withdrawn from storage during 1965. 
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PRICES 


The revised Helium Act (Public Law 
86-777) directs agencies of the Federal 
Government to purchase all major helium 
requirements from the Secretary of the 
Interior. It also provides that helium shall 
be sold at prices adequate to sustain the 
program and to cover all costs of carrying 
out the provisions of the Act, including re- 
payment to the Treasury of the United 
States, with interest, the net capital and 
retained earnings when the Act was passed. 

The helium sales price necessary to ful- 
fill these requirements was calculated to be 
$35.00 per thousand cubic feet, and on 
November 18, 1961, this price went into 
effect, applicable to all purchasers. "This 
price has remained without change and is 


FOREIGN 


Helium is exported under licenses issued 
by the Office of Munitions Control, U.S. 
Department of State. Exports amount to 
less than 0.5 percent of the annual domestic 
consumption. It is believed that most ex- 
ported helium is used in fundamental and 
applied research, in chromatography, and 
in various atomic energy applications. 


In December 1963, a helium plant near 


still in effect, although it is periodically 
reviewed in light of current conditions to 
determine whether revision is necessary or 
desirable. Revised regulations, a schedule 
of charges, and other information on the 
sale of helium and rental of containers by 
the Bureau of Mines are included in the 
Code of Federal Regulations (30 CFR 1). 

Published rate schedules for private he- 
lium sales are not available, but it is be- 
lieved that such sales have been at a price 
comparable to the Bureau of Mines price. 
Liquid helium prices vary substantially, de- 
pending on the supplier, size of liquefier, 
volume of sale, and other factors. Over 
the past few years, however, liquid helium 
prices have trended downward. 


TRADE 


Swift Current in Saskatchewan Province, 
Canada, commenced operation. The plant 
has an annual production capacity of 12 
million cubic feet and produces grade A 
helium from a small, nonflammable helium- 
bearing gas deposit. The helium is mark- 
eted principally in Canada and Europe. 
The Canadian plant is the only helium 
production facility in the free world out- 
side the United States. 


TECHNOLOGY 


A helium bubble chamber, claimed to 
be the largest ever built, was completed at 
Northwestern University. The chamber is 
20 inches wide and has a capacity of 40 
liters. It will be used with the 400 million- 
electron-volt cyclotron at the University of 
Chicago, and plans call for hooking it to 
the 12.5-billion-electron-volt zero-gradient 
synchrotron at Argonne National Labora- 
tory in 1966. It will be used for a wide 
range of subatomic particle studies. 

A laboratory model helium diffusion cell 
was announced with the claim to process 
ordinary (grade A) helium to 99.99995- 
Percent purity levels. Purification is ac- 
complished by diffusion through quartz 
microbore tubing, and outputs up to 450 
cubic centimeters per minute are attain- 
able for various laboratory and other spe- 
cial applications. 

Two experiments during the year again 
indicated the relative safety of helium- 
Oxygen atmospheres to men. In the Sealab- 


II, aquanauts lived for up to 45 days some 
200 feet below the sea, breathing a mix- 
ture of helium and oxygen under high 
pressure. The aquanauts were able to 
leave the Sealab-II vessel almost at will 
and perform useful work in the hostile 
ocean environment. Four Air Force of- 
ficers spent 68 days in a simulated space- 
craft at Brooks Air Force Base, San An- 
tonio, Tex., in an atmosphere of 70 per- 
cent oxygen and 30 percent helium at a 
pressure of about 5 pounds per square inch 
absolute, or about one-third normal at- 
mospheric pressure. Preliminary reports 
indicate that neither the aquanauts nor the 
"space-travelers" suffered any ill effects 
from their prolonged stay in the helium- 
oxygen atmospheres. 

A 4-inch helium pipeline, 2.5 miles in 
length, was completed late in the year to 
supply grade A helium to the Rocketdyne 
facility at Santa Susana, Calif. The pipe- 
line will transfer helium, shipped in rail- 
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way tank cars from Bureau of Mines 
plants, from rail siding to the Rocketdyne 
facilities, where it will be used in the de- 
velopment and testing of rocket engines, 
particularly for the Saturn program. Prior 
to completion of the pipeline, helium had 
to be transferred to the Rocketdyne instal- 
lation by highway semitrailers. The pipe- 
line was constructed and will be operated 
by the Chatsworth Pipeline Company. 


A report on a Long-Range Helium 
Transportation Optimization Study was 
completed by Bureau of Mines personnel 
for the National Aeronautics and Space 
Administration, Kennedy Space Center, 
Merritt Island Launch Area, Fla. 


Work completed at the Bureau of Mines 
Helium Research Center for which results 
were published included preparation of 
primary standard gas mixtures for analyt- 
ical instruments,? technique for ultrapurifi- 
cation of helium,* thermodynamic proper- 
ties of nitrogen gas,? and a procedure for 
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analyzing impurities in grade A helium in 
the parts-per-billion range.® 

The Bureau of Mines Helium Research 
Center, located at Amarillo, Tex., is work- 
ing to learn more about the basic prop- 
erties of helium, to develop better and less 
costly methods of extracting helium from 
natural gases, and to improve and maintain 
the purity of helium available for com- 
mercial use. 


s Miller, J. E., A. J. Carroll, and D. E. Emer- 
son. Preparation of Primary Standard Gas Mix- 
tures for Analytical Instruments. BuMines 
of Inv. 6674, 1965, 10 pp. 

Purer, Alfred, Lowell Stroud, and Thomas 0. 
Simple Technique for the Ultrapurifi- 
Advances in Cryogenic En- 
gineering, Plenum Press, New York, v. 10, 1965, 


š Barieau, R. E. Analytical Expressions to 
the Zero-Pressure Thermodynamic Properties í : 
Nitrogen Gas, Including Corrections for the Lat- 
est Values of the Atomic Constants and the New 
C-12 Atomic Weight Scale. J. of Phys. Chem., 


Impurities in Grade A Hel in the Parts-Per- 


Bilion Range. J. of 
No. 4, May 1965, pp. 165-169. 


Appendix 


Tables of Measurement 


Vannerie measures 
CS oos Imperial Cudee bet — Bares | (Cute [d o Liters (tae 
Ce as : een ie ای‎ N 
I 
1 U.S. gallon ا ہے۱‎ 1 . S QIN! `Q Ca &CS a | A8 |a away 
1 imperial gallon 1... 1. 2094 1 IRM `. ONO A. A VH 4 MAN eg 
lenbicíoot.......... 7.4905 6233 1 | acu Xo | X wa "e 
1 barrel. 42 34. 976 S 6146 L TAS, WAT AA (IAN usq 1 
1 cubic centimeter... 7? nes COUNTIES l OL ` ۱۹۱ء۱‎ 
lliter................ . 264178 .219975 | ls | ON loan zi) VUE LIC 
1 cubic meter. . un dis 17 219. 97 > 315 la ند‎ l. , (UO ju ۹ ۱ 
1 


1 U.S, gallon =the volume occupied by 231 cubic inches. 
71 imperial gallon «the volume occupied by 10 pounds of water at 62° F when weighed agatiat brass d alt nt 
30 inches of barometric pressure. 


Weight measures 


Pounds Kilograms Short or Metrle tona 


lun 
net tona uton 


, 337710 1 0. 483592 0. 0004 0 0004^390 | 0 000446 

1 short or net hundred weight 100. 0 45. 359 . 0^ . 045.0 ۸۸ S 
1 p or long hundredweight........... 112. 0 50. 802 . 0M UON 0^ 
2و‎ EE 2. 20462 1 . 0011023 MITT . 000086 
1 short or net ton 2, 000. 907. 185 1 60 / Ing | FU 4 

1 metric toon 2, 204. 6 1, 000 1. 1023 ' unii 
llongton............................-.-.. 2, 240 1,016. 06 Lu 1. 01004 ۱ 


NOTE: 1 English water ton «the volume occupied by 1 long ton of water at 60° F. 
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